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This report is prepared solely for the purpose of identifying, evaluating and planning safety
improvements on public roads. It is subject to the provisions of 23 U.S.C.A. 409 and therefore is
not subject to discovery and is excluded from evidence.  Applicable provisions of 23 U.S.C.A. 409
are cited below:

Notwithstanding any other provision of law, reports, surveys,
schedules, lists, or data compiled or collected for the purpose of
identifying, evaluating, or planning the safety enhancement of
potential accident sites, hazardous roadway conditions, or railway-
highway crossings, pursuant to sections 130, 144, and 152 of this
title or for the purpose of developing any highway safety construction
improvement project which may be implemented utilizing Federal-aid
highway funds shall not be subject to discovery or admitted into
evidence in a Federal or State court proceeding or considered for
other purposes in any action for damages arising from any
occurrence at a location mentioned or addressed in such reports,
surveys, schedules, lists or data.

Any intentional or inadvertent release of this report or any data derived from its use shall not
constitute a waiver of privilege pursuant to 23 U.S.C.A. 409.



1 Hauer, E., (1999) Safety Review of Highway 407: Confronting Two Myths.  TRB
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A Statement of Philosophy

The efficient and responsible investment of resources in addressing
safety problems is a difficult task.  Since crashes occur on all
highways in use, it is inappropriate to say of any highway that it is
safe.  However, it is correct to say that highways can be built to be
safer or less safe.  Road safety is a matter of degree.  When making
decisions affecting road safety it is critical to understand that
expenditure of limited available funds on improvements in places
where it prevents few injuries and saves few lives can mean that
injuries will occur and lives will be lost by not spending them in
places where more accidents could have been prevented1.  It is
CDOT’s objective to maximize accident reduction within the
limitations of available budgets by making road safety improvements
at locations where it does the most good or prevents the most
accidents.

INTRODUCTION
The primary objective of this corridor safety assessment is to review the accident history and
identify safety problems on State Highway (SH) 50 between Pueblo and the Kansas border.  The
data presented in this report can help ensure that safety issues are explicitly considered during
highway improvement planning stages and assist with development of future safety improvement
projects.

The scope of this study is as follows:

• Assess the magnitude and nature of safety problems within the corridor.

• Relate accident causality to roadway geometrics, roadside features, traffic control devices,
traffic operations, driver behavior, and vehicle type.

• Suggest counter measures to address identified problems.

This report is based on the comprehensive analysis of five or more years of accident history, site
visits, and video log review.  The Region is advised to verify through field survey, the information
included in this report regarding physical features and roadside characteristics in the study area.

SITE LOCATION
This corridor study addresses SH 50B beginning at milepost (MP) 316.00, which is at the I-25
interchange in Pueblo, and continuing east through Pueblo, Otero, Bent and Prowers Counties to
MP 467.58 at the Kansas border.  The included distance is approximately 151 miles.
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CORRIDOR CONDITIONS
Highway 50 is the major east-west connection between Pueblo and numerous southeastern
Colorado cities and towns including La Junta, Las Animas and Lamar, as well as towns in western
Kansas.  The highway generally parallels the Arkansas River as it traverses rolling and plains type
terrain on a relatively straight alignment.  The study segment includes both rural and smaller urban
areas.  Overall, it is classified as a Federal-Aid Primary (FAP) highway and is included in the
National Highway System.  Through this corridor, SH 50 is predominantly 2-lane, undivided in cross
section.  Segments of 4-lane divided highway of various configurations, make up the balance of the
study area.  A map of the corridor is provided in Figure 1.

Figure 1

Traffic Volumes

Traffic volume varies substantially along the study section with highest volume on the west end
near Pueblo and generally lowering going east.  Isolated increases in volume are noted through the
towns or cities.  These jumps are attributed to local traffic and addition from intersecting regional
routes.  Estimated average daily traffic volume (ADT) over the entire segment for 1999 was
approximately 5,500 vehicles per day including 15-16% trucks.  Figures 2a & 2b provide summaries
of recent volume counts and estimates within developed and undeveloped areas along the corridor.
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The estimated fraction of trucks in the traffic stream along the corridor is depicted in graphical form
below.  The data suggests that the truck volume decreases less relative to the non-truck volume
as one travels east through the corridor.

Figure 3

Hourly traffic volume variation was reviewed for the portion of the corridor between Pueblo and La
Junta (MP 316 - 377) where year 2000 hourly counts were available.  In general, volumes in this
area were highest in the afternoon peak between 3:00 p.m. and 6:00 p.m.  This closely corresponds
to the hourly variation in accident occurrence throughout the corridor.

Based on exposure alone, increased traffic accident risk would be expected in the developed areas,
particularly in Pueblo where the highest traffic volumes exist.  This condition is, in fact, observed
in accident history as zones of increased accident frequency occurring in Pueblo, Rocky Ford, Las
Animas and Lamar.  The associated concentration of intersections and attendant conflict points in
these developed locations also adds substantially to the potential for accident occurrence.
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Highway Characteristics

General characteristics of the study corridor, including access control assignments, highway
alignment features and traffic control were briefly reviewed.  The included information is based
principally on the Colorado Roadway Information System (CORIS), and videolog review.

The majority of this corridor (in particular, the segments between cities or towns) has been assigned
the R-A or regional highway access control category.  This category provides for higher speed and
higher volume traffic movement over longer distances and emphasizes through traffic movement
over direct access to adjacent land.  Access category NR-A or non-rural principal highway has been
assigned to the sections within the towns of Fowler, Manzanola, Rocky Ford, Swink, La Junta, Las
Animas and Holly.  Similar to the R-A category, NR-A gives preference to through traffic movement
over direct access to adjacent land, however, criteria such as turn lane requirements for category
NR-A roads are more compatible with the travel needs of suburban or urban areas.  Highway 50
through the towns of Lamar and Granada has been assigned access category NR-B.  This category
is more liberal in allowing direct access connections to abutting land.  Perhaps in partial
correspondence with this, we do observe concentrations of both driveway and intersection-related
accidents through Lamar.

Across the corridor, 15 signalized intersections were noted on SH 50.  Four are within the Pueblo
urban limits, 4 through Lamar, 3 near La Junta and 2 each in Rocky Ford and Las Animas.
Numerous stop-controlled intersections, private and commercial driveways and field entrances also
exist.  Four at-grade railroad crossings were noted: 2 in Rocky Ford and 1each in La Junta and
Lamar with several additional grade separated crossings.  There were no railroad/highway crossing
accidents during the 5-year accident review.

More than 90 miles of the overall corridor length is 2-lane, undivided in cross section.  The
remainder is made-up of divided and undivided 4-lane segments.  Paved 8'-10' shoulders are
prevalent outside of cities & towns.  In developed areas, narrower shoulders, on-street parking,
driveways and various nearby fixed objects are typical.  Concrete curb & gutter exists in several
rural and urban areas as well.

The favorable horizontal alignment is characterized by extended tangent segments and
predominantly high-speed, gradual curves through rural areas.  Curves involving significant
directional changes are largely confined to lower speed urban environments.

Overall, the vertical alignment is relatively level, as the highway conforms to the gentle terrain of
the nearby Arkansas River course.

Vehicle Speed Data

The posted speed limit within established cities and towns ranges from 25 mph to 45 mph while the
majority of the study corridor in rural segments is posted at 65 mph.  Vehicle speed data (85th

percentile speed) in various rural and developed or “in-town” locations along SH 50 was collected
from past CDOT speed studies (1996 - 2000).  This data, together with corresponding posted speed
limits, is grouped by direction and summarized in the following figures.
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Figure 4

Eastbound (EB) Speed Profile: SH 50 rural segments

Figure 5

Westbound (WB) Speed Profile: SH 50 rural segments
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Speed data shown in figures 4 and 5 for east and westbound traffic on rural segments of SH 50
indicates that drivers generally conform to existing speed limits, with 85th percentile speeds varying
by 3-6 mph above and below the posted speed.  Highway 50 carries a significant volume of slower
moving agricultural vehicles on a seasonal basis.  Due to the current, predominantly 2-lane
configuration and difficulty in passing, the average traffic speeds can occasionally be reduced as
extended queues develop behind loaded trucks.  Exposure to the more severe opposing direction
type of collisions can also be increased as faster vehicles attempt to pass slower trucks. 

Figures 6 and 7 present directional speed profiles for several locations within cities or developed
areas.  The spot speed data for traffic in developed locations indicates that drivers are generally
exceeding posted limits in these “urban” areas.  Entering the occasional developed area, drivers
may tend to maintain the higher travel speeds of the rural segments, especially in smaller towns
without obvious  or concentrated commercial or residential districts.  Across the 6 locations above,
traffic is averaging approximately 14% above the speed limits.  Higher speeds in these more
congested areas can increase accident potential as through vehicles encounter slower traffic
entering the highway from cross streets and driveways.  The proximity of parked cars, curbs and
various other fixed objects together with additional pedestrian activity also contribute to increasing
accident  opportunity within developed areas.

Figure 6

Eastbound Speed Profile: SH 50 developed locations
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Figure 7

Westbound Speed Profile: SH 50 developed locations

ACCIDENT HISTORY AND PROBLEM ANALYSIS
Accident history for the overall corridor between MP 316.00 and 467.58 was reviewed to evaluate
accident frequency, identify general accident characteristics and to locate accident clusters or areas
of accident concentration.  The data includes reported accidents over the 5-year period between
October 1, 1995 and September 30, 2000.  Primary analysis of general accident experience along
the corridor included review of accident rate, accident frequency (using the Safety Performance
Function) and spatial distribution of accidents.

During the 5-year study period approximately 2,015 total accidents were recorded along the
corridor.  An annualized breakdown of accident experience, including accident severity is given in
Table 1.  Approximate Weighted Hazard Index or WHI (which considers exposure and accident
severity and roughly compares the corridor to other similar highway segments) is provided as well.
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Table 1

Accident
Severity

Number Of Accidents (10/1 - 9/30)
Total Annual

Average1995-96 1996-97 1997-98 1998-99 1999-00

PDO 223 280 294 262 273 1332 266

Injury 113 128 150 145 122 658 132

Fatal 5 5 6 7 2 25 5

Total 341 413 450 414 397 2015 403

Weighted
Hazard Index

(WHI)
-0.79 -0.23 -0.13 -0.54 -0.77 -0.49

From a yearly perspective, the accident frequency on SH 50 has remained relatively stable over
the 5-year period examined.  The most notable change is the decline from 7 to 2  fatal accidents
between the ‘98 - ‘99 and ‘99 -‘00 periods.  Without additional recent data, however, this decline
is presumed to be a random fluctuation in these somewhat infrequent and random severe events.

The 5-year average weighted hazard index (WHI) for the overall corridor is -0.49.  The negative
value suggests that hwy 50 is slightly better (safer) when compared to other similar highways
statewide.
  
General Accident Rate and WHI Analysis

Accident rates and WHI were determined for both individual city/town areas and the rural or non-city
segments between towns along the corridor.  The WHI values indicate generally low accident
frequency over the rural segments and smaller towns but increased accident frequency in Rocky
Ford, Las Animas and Lamar.  The accident rates for injury, fatal and total accidents for both city
and non-city locations are graphed along with the 1998 (mid-study period) statewide collision rates
for other similar “Federal-Aid, Primary” routes (both urban and rural segments).  The graphed
locations of figures 8a and 8b correspond to the following milepost ranges -

Hwy 50 Milepost Range Location WHI

MP 316 - 323.08 Pueblo “urban” area------------------------------------- -2.78
MP 323.09 - 350.63 Rural segment:  Pueblo to Fowler -1.11
MP 350.64 - 351.32 Town of Fowler -2.61
MP 351.33 - 359.45 Rural segment: Fowler to Manzanola -0.19
MP 359.46 - 360.01 Town of Manzanola ------------------------------------- -2.90
MP 360.02 - 368.04 Rural segment: Manzanola-Rocky Ford -0.47
MP 368.05  - 369.37, Town of Rocky Ford +3.04
   (& 50Z, MP 0.00 - 2.60)
MP 369.38 - 374.25 Rural segment: Rocky Ford to Swink -1.15
MP 374.26 - 374.84 Town of Swink ------------------------------------------- -1.16
MP 374.85 - 376.94 Rural segment: Swink to La Junta -1.75
MP 376.95 - 381.25 Town of La Junta -4.74
MP 381.26 - 398.06 Rural segment: La Junta to Las Animas -1.54
MP 398.07 - 399.85 Town of Las Animas +5.25
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Town locations:  Injury Accident Rates
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Hwy 50 Milepost Range (cont.) Location WHI

MP 399.86 - 434.31 Rural segment: Las Animas to Lamar-------- -1.42
MP 434.32 - 436.26 Town of Lamar +6.07
MP 436.27 - 452.19 Rural segment: Lamar - Granada -1.11
MP 452.20 - 452.96 Town of Granada -1.10
MP 452.97 - 462.73 Rural segment: Granada - Holly---------------- -0.73
MP 462.74 - 463.51 Town of Holly -3.23
MP 463.52 - 467.58 Rural segment: Holly - Kansas -2.81

Figure 8a: Accident Rates (injury, fatal & total) - Town Locations
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Town Locations:  Total Accident Rates 6.
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Figure 8a (cont.)

Figure 8a indicates that the 5-year average injury and total accident rates for the sections of Hwy
50 through the towns of Rocky Ford, Las Animas and Lamar, are higher than the corresponding
statewide average for 1998.   Similarly, the fatal accident rate within the eastern Pueblo urban
segment is elevated.  Through the other towns, accident rates are comparable to or below state
averages.  The higher rates through Lamar may be a consequence of several factors.  The greatest
density of driveway-related accidents within the corridor is noted in Lamar.  Intersection-related
accident occurrence in Lamar is nearly equal to that of the Pueblo segment.  The mix of vehicle
types may also contribute to higher accident frequency.  In this case, Lamar clearly exhibits the
highest number of crashes involving larger vehicles (big trucks etc.) along the corridor.  Review of
fatal accident circumstances in eastern Pueblo does not reveal specific patterns associated with
the increased fatal accident rate.  An extended accident history query for this segment shows that
the years 1998 and 1999 experienced 2 and 3 fatal accidents respectively while 1 or less accident
per year is historically typical (1 fatal accident was reported during year 2000 again).  In addition,
alcohol was involved in 2 fatal accidents, a medical emergency preceded 1 accident, half occurred
at night and a majority occurred at intersections.

Figures 8b present injury, fatal and total accident rates for the non-city or rural highway segments
between the towns shown in the above graphs.  As with the segments through the developed
sections of various towns, the observed accident rates are generally lower than comparable
statewide averages.  The injury accident rates between Fowler & Manzanola, however, are noted
to be slightly above the 1998 statewide average.  Two unrelated fatal accidents reported on the
segment between Granada and Holly (MP 452.97 - 462.73) during the study period were
responsible for raising the fatal accident rate there above statewide averages.  An extended
database query between 1986 and 2000, again, showed only 1 other fatal accident within this
segment in 14 years, suggesting that the higher fatal accident rate during the study period  was not
characteristic of the section.
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Between Towns:  Fatal Accident Rates
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Figure 8b

Between Towns:  Injury Accident Rates
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Between Towns:  Total Accident Rates
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Rural Flat and Rolling 2-Lane Highway
(1992-1999) Total Graphs - Sections => 2.0 Miles

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000

ADT

A
cc

id
en

ts
 p

er
 M

ile
 p

er
 Y

ea
r

Statewide (Total Accidents) SH 50 Segments (Total Accidents) Lower Limit (Total) Upper Limit (Total) Poly. (APMPY (Total))

Expected Mean

+1.5 s

-1.5 s

1
2

34

5 6

Safety Performance Function Analysis (rural segments only)

We have refined the assessment of the magnitude of safety problems on highway segments
through the use of Safety Performance Function (SPF) methods.  The Safety Performance Function
for rural highways in flat or rolling terrain reflects the complex relationship between traffic exposure,
measured in ADT, and accident frequency for a unit of road section, measured in accidents per mile
per year.  The SPF models provide an estimate of the normal, or expected accident frequency
(crashes per mile per year) for a range of ADT between intersections among similar facilities.
Figures 9 & 10 depict the SPFs calibrated specifically for rural, 2-lane highways in flat and rolling
terrain.  Five-year accident history on the study segment of  SH 50 has been plotted (  &  ) on
these SPF graphs for evaluation.  The 2-lane segments along the corridor have been partitioned
into 21 shorter sections for improved evaluation.  Figure 9 depicts the total accident analysis and
Figure 10 shows the evaluation for injury and fatal accidents only.

Figure 9

The 2-lane SPF analysis in Figure 9 shows that during the 5-year accident study period, total
accident frequency throughout the corridor was well within the expected range when compared with
similar facilities statewide.  This is indicated in the figure by each of the plotted points, which
represent individual segment locations, falling within the 1.5 standard deviation envelope (which
is identified by upper and lower lines carrying the + 1.5 s labels) around the expected mean.  For
reference, 6 points located above the central “expected mean” curve have been numbered in Figure
9.  These points correspond, approximately, to the following locations:

1. MP 348.01 - 353.00 West side of Fowler to Otero County Rd. 5, east of Fowler
2. MP 353.01 - 359.11 Otero County Rd. 5 to Manzanola
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Rural Flat and Rolling 2-Lane Highway
(1992-1999) INJ+FAT - Sections => 2.0 Miles
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3. MP 436.26 - 438.00 Lamar east for 1.75 miles
4. MP 438.01 - 443.00 East of Lamar to Prowers County Rd. 15
5. MP 443.01 - 448.00 Prowers County Rd. 15 and east 5 miles
6. MP 453.01 - 458.00 Granada to Prowers County Rd. 29.5

Similar to the accident rate analysis, the SPF results indicate slightly elevated accident frequency
through the rural sections between Fowler & Manzanola and east of Lamar.  Other locations,
however, display lower than expected accident frequency.

Figure 10

Like the SPF analysis for total accidents shown in Figure 9, the severe accident (injury and fatal
accidents only) analysis of Figure 10 above indicates that each of the rural, 2-lane segments along
this corridor exhibit accident frequency that is well within the expected range for comparable
highways in Colorado.  The 3 numbered points falling just above the expected mean curve are
located at:

2. MP 353.01 - 359.11 Otero County Rd. 5 to Manzanola
6. MP 453.01 - 458.00 Granada to Prowers County Rd. 29.5
7. MP 333.01 - 338.00 East of Avondale to 59th Lane

Based on safety performance function evaluation, the designated rural, 2-lane segments along Hwy
50 between Pueblo and Kansas do not display extensive safety problems.
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Rural Flat and Rolling 4-Lane Divided Highways
(1986-2000) Total Graphs - Sections => 1.5 Miles
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Figures 11 & 12 present the SPF analysis for the rural, 4-lane, divided (both physical/barrier
medians and painted medians) segments of Hwy 50.  Note, however, that the 4-lane (urban)
segments through La Junta, Lamar and Las Animas are not included in this analysis.  In addition,
the 4-lane segments in Manzanola and the 1-way route sections in Rocky Ford are also excluded.
The numbered points in both graphs correspond to the following locations:

1. MP 323.01 - 329.33 East of Pueblo to SH 96 at Avondale
2. MP 360.10 - 363.00 Manzanola east to MP 363.00 (east of Otero County Rd. 14)
3. MP 363.01 - 366.97 MP 363.00 - SH 71 junction east of Rocky Ford
4. MP 369.43 - 376.95 Rocky Ford to La Junta (including Swink)
5. MP 381.25 - 386.08 La Junta east 4.8 miles to start of 2-lane
6. MP 399.85 - 404.75 Las Animas east to SH 183
7. MP 428.49 - 434.32 Prowers County Rd. 3 to Lamar

The total accident SPF graph of Figure 11 shows that overall accident frequency on the 4-lane
segments is slightly higher than the statewide average but still within an expected range envelope
for this type of highway when compared to other similar highway sections.  Again, the proximity of
some of these 4-lane segments to developed areas with more frequent intersections, increased
traffic volume and associated congestion contributes significantly to increased accident frequency.
Evaluated on a severe accident basis (Figure 12), the accident frequency on divided 4-lane
segments of SH 50 closely parallels the expected mean for other similar cross sections which also
supports the position that wide-ranging safety problems are not present.

Figure 11
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Rural Flat and Rolling 4-Lane Divided Highways
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Figure 12

General Corridor-Wide Accident Characteristics

The type of accidents occurring along the corridor are shown in Figure 13.  Given the extended
length of this corridor, the influence of both rural and urban operating environments is apparent in
this breakdown.  Collisions with fixed objects represent the largest group of accidents in the study
section, accounting for 25% of the total.  Typically, collisions of this type involve individual vehicles
running off the road on non-intersection, rural roadway segments.  In this case, 95% of the fixed
object collision accidents are single vehicle with 58% running-off to the right.  Figure 14  provides
additional details of these fixed object accidents.  As shown, collisions with roadside embankments,
delineator posts, roadside fences and signs account for over half of the total collisions with fixed
objects.  This again suggests that many of these accidents are vehicles leaving the roadway in rural
environments.  As depicted in Figure 13, accident history along the corridor also exhibits urban
characteristics with rear-end and broadside accidents making-up substantial portions of the overall
total.
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Accident Types: SH 50, MP 316.00-467.58 
10/01/95 - 09/30/00
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Figure 13

At 20% of the total, the proportion of rear-end accidents is evidence of the substantial impact on
traffic safety contributed by relatively few towns within the corridor.  The elevated traffic volume and
greater density of intersections in these areas generate congestion-related conflicts.  Broadside
collisions were third in frequency of occurrence, accounting for 12% of the total.  This type of right-
angle accident also occurs at intersections or other access points and can be related to sight
distance restrictions, high overall intersection volume, conspicuity of traffic control devices or
excess speed on intersection approaches.

Figure 14

Although much of this corridor consists of low density rural development, the frequency of
intersection-related accidents is relatively high, with the majority occurring within one of the various
towns.  The largest concentration of intersection-related accidents are noted to occur through the
eastern Pueblo urban area.  Figure 15 shows that roughly half of the accidents take place at or near
an at-grade intersection or driveway.
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Roadway Description (including at-grade intersections 
only)   SH 50, MP 316 - 467.58
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Figure 15

Figure 16 details the road location of the accidents.  The higher percentage of on-road accidents
reflects both the proportion of intersection accidents as well as a typical characteristic of divided
highways.

Figure 16

Overall crash severity on the hwy 50 corridor is presented in Figure 17.  Approximate comparison
to statewide averages for similar highway types (rural/urban, rolling/flat, 2/4 lane, divided/undivided
and weighted by relative segment length) indicates that hwy 50 exhibits accident history that is
relatively less severe than comparable locations.  A larger fraction of the total accidents on hwy 50
are property damage only: 66.1% on hwy 50 -vs- 56.3% statewide.  Alternatively, the overall
frequency of severe injury and fatal accidents on Hwy 50 is lower than statewide averages: 32.7%
injury -vs- 41.3 statewide and 1.2% fatal accidents -vs- 2.4% statewide.
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Accident Severity: SH 50, MP 316.00-467.58 
10/01/95-09/30/00
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Figure 17

Approximately 80% of all accidents occurred on a dry road.  Only 15% occurred during adverse
road surface conditions indicating that, overall, road maintenance is at a high level and accidents
are not generally related to loss of control due to ice or snow-packed road conditions.

Figure 18
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Light Condition:   SH 50, MP 316 - 467.58
10/01/95 - 9/30/00
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Figure 19

At roughly 31% of the total, the overall percentage of accidents during night driving conditions
shown in Figure 19 above is not unusual considering the mix of highway types and intersection
influence.  Isolated locations, however, may exhibit night time or visibility-related accidents that may
respond to improvements in lighting, delineation or pavement marking.

The accident distribution by vehicle type is detailed in the chart below.  Although large trucks make
up approximately 15% of the overall corridor traffic volume they are involved in less than 10% of
the reported accidents.
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Collision Distribution by Towns and the Segments Between Towns
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Accident Distribution

Accident distribution along the corridor forms a predictable pattern.  Crashes are more densely
concentrated in the developed zones of several cities & towns, chiefly associated with the number
of intersections and elevated traffic volume.  Nearly half of all collisions (47%), in fact, took place
in the 4 larger cities of Pueblo, Rocky Ford, La Junta and Lamar.  Figure 20 graphically breaks
down the accident distribution by developed/town area and connecting segments.

Figure 20

Figure 21 presents a cumulative accident diagram showing general locations where accidents are
concentrated.  In this diagram, accident clusters or zones where larger numbers of accidents
occurred within narrow milepost ranges are denoted by more steeply sloped segments of the
graphed line.  Four distinct accident cluster areas around major towns have been circled.  Several
smaller clusters are identified as well.

Accident clusters or concentration areas often afford the best opportunities for cost effective,
targeted, safety improvement.  Figure 21 shows that the corridor presents three general levels of
accident density: Zones of broad accident clustering, areas of moderate accident density and areas
of lower accident density.

Broad accident cluster zones are noted in the following areas:
The Pueblo area (MP 316 - 318)
Through the 1-way segments of Rocky Ford (MP 367 - 370 & Hwy 50Z, MP 0-2.6)
In Las Animas (MP 398 - 400)
Through Lamar (MP 433 - 438)

“Moderate” accident density is noted in these areas:
East of Pueblo (MP 318 - 324)
Through La Junta & Swink (MP 370 - 382)

Lower overall accident density occurs roughly in the following 4 areas:
Between the Pueblo airport and Rocky Ford (MP 324 - 367)
East of La Junta to Las Animas (MP 382 - 398)
Between Las Animas and Lamar (MP 400 - 433)
East of Lamar (MP 438 - 467.58)
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SH 50B, MP 316-467.58, 5-year
Cum ulative Graph of Total Accidents
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Figure 21

The smaller cluster at the Baxter Rd. junction at MP 233 largely represents accidents prior to
installation of the traffic signal in mid 2000.  Other minor accident clusters are further discussed
later in this report.

Inspection of the above areas with emphasis on the percentage of intersection-related accidents
shows that the cluster zones average nearly 68% intersection-related accidents, the moderate
accident frequency areas average 50% while the lower accident density zones average 17%
intersection-related accidents.

It is evident, through this corridor, that intersection conflicts account for a significant portion of the
overall accident experience.  The broad accident cluster areas, in particular, are characterized by
a high percentage of intersection-related accidents.

While Figure 21 provides a general overview of accident location, the WHI charts found in the
appendix provide more detailed locational information on individual accident clusters and can be
consulted for specific intersections.  
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Accidents by Time of Day
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Figure 22

Accidents by Day of Week
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Accident Distribution by Time

The adjacent charts show the
distribution of accident occurrence
by time of day, day of week and
month.  From an hourly
standpoint, the incidence of
accidents generally matches the
expected daily traffic volume
fluctuations: Elevated accident
counts throughout the day with
discernible peaks corresponding
to typical morning and afternoon
increases in volume.  An evening
jump in accidents around 8 p.m.
may be a combination of ongoing
moderate volume and the
transition to dark driving
conditions.

Accident frequency on Fridays is
noted to be approximately 30%
greater than the weekly average.
Conversely, Sundays show about
30% less than average accident
occurrence.  This variation most
likely corresponds to changes in
exposure or volume and is not
unusual.

Monthly, the accident frequency is
noted to vary by less than 20%
above and below the yearly
average.  December and May
show the highest number of
accidents while February and
September come in  roughly 18%
below the annual average.
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Summary Accident Comparison of 2-Lane & 4-Lane Segments

Over one-third of the existing corridor is currently constructed in a 4-lane cross-section.  The
widened sections extend east of Pueblo several miles; from Manzanola to east of La Junta; and
near Las Animas and Lamar.  The general geographic distribution of these segments was shown
previously in Figure 1.  Table 2, below, presents approximate milepost locations for existing 2-lane
and 4-lane highway segments through the study section based on video log review.

Table 2

Existing 4-Lane Sections
(approximate locations)

Existing 2-Lane Sections
(approximate locations)

From To CORIS
Length

Median
Type From To CORIS

Length

316.0 329.4 13.6 Physical

329.4 350.7 21.7

350.7 351.5 0.8

351.5 359.1 7.6

359.1 360.3 1.2 Painted

360.3 361.4 1.1 Physical

361.4 366.9 5.4 Painted

366.9 369.5 2.7 Physical
(1-way)

369.5 374.3 4.7 Physical

374.3 374.7 0.4 Painted

374.7 386.3 11.6 Physical

386.3 398.0 11.7

398.0 399.8 1.7 Painted

399.8 405.0 5.2 Physical

405.0 427.2 22.1

427.2 434.0 6.9 Physical

434.0 436.0 2.0 Painted

436.0 467.6 31.5

Total Length 56.5 Total Length 95.4

An accident rate comparison between the existing 4-lane segments and 2-lane segments was
made for the 5-year study period.  Because of the uneven distribution of intersections within the two
cross section types, the accidents occurring at intersections were not considered.  Table 3 presents
summary data resulting from this comparison (note:  segments of 2-lane divided highway in Fowler
and 1-way (4-lane) highway near Rocky Ford are removed in Table 3 resulting in slight length
variation).  
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Table 3

4-Lane Divided
(Phys median)

4-Lane (Painted
median/undivided)

2-Lane
Undivided

Approx. Length (mi.) 42.9 10.7 94.2

Average 1998 ADT (vpd) 8,300 7,700 4,100

Approx. number of intersections
per mile 2.1 6.1 1.3

General speed limit range 30-65 25-65 60-65

Total non-intersection-related
Accidents 613 149 516

Avg. injury accident rate
(accs. per million veh-miles) 0.23 0.30 0.26

Avg. fatal accident rate
(accs. per 100 million veh-miles) 1.0 0.36 1.17

Avg. total accident rate
(accs. per million veh-miles) 0.69 1.12 0.79

Head-on and opposite direction
sideswipe accidents 6  (1%) 0 31 (6%)

Run-off-road accidents
(% of total accidents) 53.2% 32.5% 44.6%

Most common accident types

Rear-end Rear-end Collision with deer

Overturning Collision with curb Overturning

Collision with delineator
post Same direction sideswipe Collision with

embankment

Accident data presented in Table 3 supports the concept that the occurrence of severe opposing
direction accidents (head-on and sideswipe-opposite) is significantly reduced on 4-lane highway
segments.  Correspondingly, the fatal accident rate is noted to be lower on these wider cross
sections.  On Hwy 50, much of the existing 4-lane cross section is located in urban or developed
areas with higher traffic volume and greater intersection density (this is also shown by the larger
proportion of rear-end accidents.)  In general, however, the 4-lane segments on Hwy 50 have likely
had a significant moderating effect on overall accident frequency within the corridor.

The distribution of opposing direction accidents (only those that were not related to intersection
operations) along the corridor for 5-years is presented in the map of Figure 23.  Both head-on and
opposite direction sideswipe accidents are shown together with the primary 4-lane highway
segments.  The higher frequency of these typically more severe accidents within the 2-lane sections
is evident, particularly in the segments west of Manzanola (MP 360) and east of Lamar.
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Figure 23
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Rural Flat and Rolling 2-Lane Un-Divided Comparison to 4-Lane Divided Highway
(1992-1999) Total Accident Graph - Sections => 2.0 Miles
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Increasing traffic demand on rural, 2-lane highways can lead to periodic congestion and create
unnecessary delay, cost and frustration to highway users.  State Highway 50, as a key
transportation link within southeastern Colorado, may be particularly sensitive to operational delays
propagated by the inherent limitations of 2-lane roadways.  Construction of new 4-lane alignments
or widening of existing 2-lane segments to a divided, 4-lane cross section are approaches that can
address capacity and mobility constraints, and typically yields safety benefits in non-intersection
locations as well.  Should the option of widening 2-lane highway segments be considered during
long range planning stages, an informal estimate of these safety benefits may be useful during the
early decision making process. 

Safety performance functions can be employed in evaluating the difference in safety characteristics
between 2-lane and divided, 4-lane, rural arterials.  The following graph depicts the combined
SPF’s for undivided, 2-lane and divided, 4-lane rural highways.

Figure 24

Figure 24 illustrates the lower accident frequency experienced on 4-lane divided highway sections
when compared with 2-lane undivided sections at higher ADTs.  For example, in the 5,500 vehicles
per day ADT range, we expect to achieve up to a 37% reduction in non-intersection accident
occurrence (total accidents) as a result of widening from a 2-lane to a divided, 4-lane cross section.
Considering severe accidents only (injury or fatal), statewide data suggests that a 33% decrease
in the frequency of occurrence of these accidents (again in the 5,500 ADT range) after widening
is achievable as shown in Figure 25.  Recent research conducted by Council and Stewart on the



2Council, F.M., and Stewart, J.R.  Safety Effects of the Conversion of Rural Two-Lane to Four-Lane Roadways
Based on Cross-Sectional Models.  Paper No. 990327, FHWA, U.S. DOT.
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Rural Flat and Rolling 2-Lane Un-Divided Comparison to 4-Lane Divided Highway
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safety effects of converting rural 2-lane roadways to 4-lanes2 similarly found a range of 40% to 60%
reduction in crashes as a result of widening.

Figure 25

As shown in both graphs, crash rate data for 4-lane divided highways was not evaluated for ADT
levels below approximately 3000 vehicles per day.  Based on the trend of the available data,
however, it is expected that the safety benefits of widening would be marginal at these lower
volume levels.  Traffic volume estimates indicate that ADT values in this range predominantly exist
east of Lamar.  This area is presently constructed as a 2-lane section with 8'-10' paved shoulders.

While converting from a 2-lane configuration to a divided, 4-lane section could potentially reduce
the accident rate along much of the corridor, we expect the frequency of intersection-related
accidents at unsignalized intersections to increase after widening.  There is no clear explanation
for this rise in accident frequency in research literature, however, it may be related to the increased
number of conflict points, crossing width or increased speed resulting from improved geometrics
or capacity.  Through the overall corridor, a significant fraction of the total accidents (over 40% -
Figure 15 ) are noted to be intersection-related.  Most of these, however, occur at intersections
located within existing 4-lane segments.  Of the accidents occurring along present 2-lane segments
(generally, the segments potentially upgradeable to divided 4-lane cross sections), only 18% are
associated with an intersection.
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Potential Non-Intersection, Severe Accidents Prevented Following 
Conversion of 2-Lane Segments to a 4-Lane, Divided Cross Section
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An informal estimate of the number of non-intersection-related injury and fatal accidents prevented
on Hwy 50 as a result of converting existing 2-lane segments to a divided 4-lane configuration was
determined.  Figure 26 presents these estimates as potential severe accidents saved over several
yearly intervals following a widening project.  These estimates are based on the 2-lane locations
(except MP 350.7-351.3 which is within the town of Fowler) shown in Table 2 and traffic volume
growth provided by CDOT.  The potential reduction in accidents shown in the SPF analysis of
Figure 25 for the appropriate future ADT were applied to determine a potential number of crashes
“prevented”.

Figure 26

Based on this SPF estimate approach, Figure 26 suggests that widening 94.6 miles of existing 2-
lane highway segments could potentially eliminate 300-400 injury and fatal accidents during a 25
year period following completion of construction.  Variations from traffic volume forecasts or
changes in general alignment and intersection density could significantly impact these  figures.  As
indicated earlier, the frequency of intersection-related accidents occurring at unsignalized
intersections is expected to increase following widening to a divided 4-lane section.  In order to
compare the potential number of accidents prevented with this adverse increase in intersection
accidents, the historical intersection-related accident frequency on the existing 2-lane segments
was projected for 25 years.  Based on a linear projection, it appears that the frequency of severe
intersection type accidents following widening would nearly have to double (increase by 80%-90%
over the estimated non-widening projections) in order to overcome the beneficial accident reduction
generated by widening to a divided, 4-lane section.  Increases of this order, however, are not
expected.
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CORRIDOR-WIDE INTERSECTION ACCIDENT EXPERIENCE

A query for accidents on SH 50 occurring at or related to an intersection was completed in order
to identify candidate locations exhibiting a potential for accident reduction.  The following summary
lists partial results of the search.  Included are 20 intersections with the highest accident frequency
over the 5-year study period.  Listed in descending order of total accident count, Table 4 identifies
the location, total number of accidents, the prevailing statistically significant accident patterns (by
accident type) and the number of accidents of the type.  Figure 27 maps the general distribution
of these intersections along the corridor.

Table 4

Location Milepost 5-Year
Accident Count

Prevailing
Accident Type

Prevailing Accident
Type Count

  1 Bonforte / Hudson 316.55 124 Rear-End 80

2 Norwood Ave. 317.05 39 Broadside 11

3 Troy Ave. 317.75 34 Dark lighted 13

4 Hwy 287/Main, in Lamar 435.39 24 various accidents < 3 of any statistically
significant type

5 Hwy 71/266, Rocky Ford 368.93 22 Broadside 14

6 Hwy 233, Baxter Rd. 322.13 21 Broadside 13

7 Maple St., Lamar 435.07 20 Broadside 9

8 Hwy 71/CR 18, Rocky Ford 366.97 16 Broadside 13

9 Washington St., Lamar 434.87 13 Broadside 5

10 Cuchara Ave., La Junta 377.56 12 Broadside 8

11 CR 327, Avondale 330.68 11 Dark Unlighted 5

12 Columbia Ave., Swink 374.50 11 Approach Turn 5

13 2nd St. Las Animas 399.28 11 various accidents < 3 of any statistically
significant type

14 2nd St., Lamar 435.60 10 various accidents < 3 of any statistically
significant type

15 Beech St., Lamar 435.31 9 various accidents < 3 of any statistically
significant type

16 Hwy 209, Hughes Ave.,
Boone 335.76 8 Rear-End 3

17 Main St.., Rocky Ford 368.69 8 various accidents < 3 of any statistically
significant type

18 Hwy 101, Las Animas 398.77 8 Same Direction
Sideswipe 3

19 6th St., Las Animas 398.93 8 Approach Turn 3

20 Hwy 196 west of Lamar 433.49 8 Run Off the Road,
Dark Lighted 3 & 3

Two locations shown in Table 4 were recently upgraded with improvements which address the
prevailing type of accidents occurring.  At the “T” intersection of SH 50 and SH 233 or Baxter Rd.
at MP 322.13 a pattern of broadside accidents, involving eastbound cars on Hwy 50 and
northbound



Colorado Department of Transportation January 2003
Safety and Traffic Engineering Branch 32 SH 50B Corridor Safety Study:  MP 316. - 467.58

Figure 27
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vehicles on Baxter, had developed.  Between September 1996 and May 2000, 15 broadside
accidents were reported.  A traffic signal was installed at this intersection in June, 2000.
Subsequent to this improvement, no further broadside accidents have been detected through the
end of 2000.  A pattern of approach turn accidents existed at the intersection of Hwy 50 and
Columbia Ave. in Swink at MP 374.50.  This intersection was reconfigured in mid 1998 to include
left turn lanes.  Since this improvement, there have not been any additional approach turn accidents
reported.  Based on available data, it appears that these improvements have effectively reduced
the incidence of the prevailing accidents at these locations. Further analysis of these intersections,
therefore, will not be undertaken.

Although displaying multiple accidents, several of the intersections identified in Table 4 did not
present statistically over-represented accident frequency of any particular type.  Improvements
offered at these locations may not reliably address actual problems, nor be justified by accident
experience and therefore would not generally be cost effective.  Examples of this situation include
locations 4, 13, 14, 15 and 17 in table 4 above.  As a result, nine of the above intersections were
selected for further examination based on their potential for accident reduction.  The locations
returned statistically significant accident type patterns or exhibited a total accident frequency in
excess of 2 accidents per year.  These intersections are shown in Table 5, sorted by milepost.  Also
provided is the prevailing accident type along with a breakdown of accident severity for this type
of accident and an estimate of related accident costs averaged over 5 years.

Table 5

Location Milepost

Prevailing Accident at Intersection

Type
Severity

Average Annual
Accident Cost*PDO INJ FAT

1 Bonforte Blvd. / Hudson 316.55 Rear-End 53 26 1 $252,5001

2 Norwood Ave. 317.05 Broadside 4 7 0 $54,600

3 Troy Ave. 317.75 Dark, Lighted 5 7 1 $55,9002

4 Hwy 209, Hughes Ave. 335.76 Rear-End 0 3 0 $21,200

5 Hwy 71/CR 18, Rocky Ford 366.97 Broadside 7 6 0 $51,500

6 Hwy 71 (12th St.), Rocky
Ford 368.93 Broadside 9 5 0 $47,000

7 Cuchara Ave., La Junta 377.56 Broadside 5 3 0 $27,700

8 Washington St., Lamar 434.87 Broadside 3 2 0 $18,000

9 Maple St. in Lamar 435.07 Broadside 6 3 0 $29,000

* Based on estimated accident severity costs: PDO=$6,500, INJ=$35,300, FAT=$1,000,000 National Safety Council, 2001.
1 Cost does not include 1 fatal accident (see following discussion)
2 Cost does not include 1 fatal accident
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It is evident that the intersection of Hwy 50 and Bonforte Blvd. / Hudson Ave. in the city of Pueblo
displays the largest cluster of accidents among the corridor intersections.  This is true considering
either total accidents or only the prevailing or “statistically significant” type of accidents.  Evaluated
on an accident cost basis, this intersection similarly imposes the greatest average annual safety
cost.  Figure 28 displays this annual accident cost for the over-represented type of accidents at
each of the 9 intersections.  It should be noted that the cost figures for the intersections of
Bonforte/Hudson and Troy Ave. have been adjusted downward by excluding the contribution of 1
fatal accident at each intersection.  In the case of Bonforte/Hudson the fatal rear-end accident may
have been a result of a pre-crash heart attack rather than a highway safety issue.  Similarly, at the
Troy Ave. intersection, alcohol was involved in the fatal accident (which happened to occur at
night).  Further accident review at the individual intersections is provided in the following sections.

Figure 28

Bonforte Blvd. / Hudson Ave. Intersection, MP 316.55

This urban signalized intersection sustains some of the highest traffic volume and presents the
largest accident concentration within the corridor.  Over 100 intersection-related accidents were
reported during the study period.  The types of accidents occurring are shown in Figure 29.  Typical
of signalized intersections, rear-end accidents were the most prevalent type with approximately 80
recorded in 5 years, including one fatal as discussed above.  Many accidents here appear to be
related to periodic intersection capacity issues.  Existing channelized right turn lanes, in particular
southbound Bonforte Blvd. to westbound Hwy 50 are common locations of rear-end accidents. 
Merging difficulties, either due to driver confusion or lack of gaps in the receiving traffic stream
causes some drivers to stop unexpectedly in turn or acceleration lanes leading to rear-end
accidents.
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Accident Types for Bonforte/Hudson Intersection
(1/1/1997 - 12/31/2001)
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Figure 29

Accident Types for Norwood Ave. Intersection
(1/1/1997 - 12/31/2001)
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Figure 30

Safety improvements at this location
addressing existing accident patterns
include enhancement of the right turn
auxiliary lanes.  For southbound
Bonforte to westbound Hwy 50 the
existing right turn acceleration lane is
approximately 400 feet in length.  It
appears this could be extended by
an additional 300-400' prior to
reaching the bridge approach rail.  If
practical, right turn acceleration
lanes could be continued around the
radius onto both Hudson Ave. and
Bonforte Blvd. also.  To improve
signal visibility, LED signal lamps are
recommended (if compatible with

existing field equipment and not already implemented).  In conjunction with any future signal
upgrades, consideration may be given to installation of protected-permissive right turn (arrow)
phases for the west side of the intersection.  This addition may encourage more turning drivers to
maintain flow through the turn and ease merging. 

Consideration may be given to providing a double turn lane line for the double left turn movement
from eastbound Hwy 50 to northbound Bonforte.  We additionally recommend upgrading
substandard guardrail components currently installed in the vicinity of this intersection.

Norwood Ave. Intersection, MP 317.05

Similar to Bonforte/Hudson,
Norwood is a signalized and
channel ized intersect ion.
Approximately 39 accidents were
reported at this intersection
which included 23 property
damage only, 15 injury and 1
fatal accident.  The fatal accident
involved a pedestrian death in a
DUI incident.  At Norwood, a
pattern of broadside accidents is
noted, slightly biased toward
eastbound at-fault vehicles.
Review of accident records
suggests that occasional drivers
(on all approaches) are
inadvertently running  red signal

indications and creating the broadside accident risk.  Upgrading this intersection with mast arm
signal supports, LED bulbs and back plates would improve signal visibility for approaching drivers
and add uniformity to the intersections of this area.
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Accident Types for Troy Ave. Intersection
(1/1/1997 - 12/31/2001)
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Figure 31

Accident Types for SH 209/Hughes Ave. Intersection
(1/1/1997 - 12/31/2001)
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Figure 32

Troy Ave. Intersection, MP 317.75

During the 5-year study period,
over 30 accidents were reported
at the intersection of Troy Ave. in
Pueblo.  Figure 31 details the 5-
year accident breakdown.  While
no particular accident type was
over-represented, there was a
significant number of accidents
(14) occurring during night hours.
Currently this intersection
appears to have full intersection
lighting, however, consideration
may be given to extending
illumination slightly on all
approaches.  Review of existing
delineation and sign retro-
reflectivity and provision of
durable pavement markings may
also aid in reducing the overall incidence of these accidents.  Installation of LED type signal lamps
can also improve driver awareness during night hours.

Six approach-turn accidents involving northbound drivers turning left are also noted.  The frequency
of this accident type can often be reduced through implementation of protected/permitted left turn
signal phasing (at the expense of longer cycle lengths and overall intersection capacity however.)

Highway 209, Hughes Ave. Intersection, MP 335.76

Location 4 shown in Table 5 is
the intersection of Hwy’s 50 and
209 near Boone.  The
predominant accident in this
location is an eastbound rear-
end.  Drivers slowing or stopped
to turn left from the through lane
of eastbound Hwy 50 to
northbound Hwy 209 or Hughes
Ave. are creating rear-end
accident risks for eastbound
through traffic.  Four accidents of
this type were reported at this
intersection.  All 4 occurred
between 2 and 6 p.m. suggesting
occasional afternoon left turn
delay at this intersection.  Sight
distance along Hwy 50 appears
to be adequate, although driver
awareness of stopped or turning vehicles ahead may be impacted by the preceding curve in SH 50.
Driver inattention may be the cause of some of the accidents.

Installation of an eastbound left turn lane at this intersection is a safety improvement option that
may be considered if sufficient left turning volume (~10 vph peak) exists and the cross-sectional
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Accident Types for SH 71 / CR 18 Intersection
(1/1/1997 - 12/31/2001)
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Figure 33

Accident Types for SH 71 / SH 266 / 12th St. 
Intersection   (1/1/1997 - 12/31/2001)
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Figure 34

width constraints imposed by the nearby Huerfano River bridge (the west end of the bridge is ~ 500'
east of the intersection) can be accommodated.  With the presence of the junction assembly sign
and two other nearby intersecting streets, no advance cross road warning signs are in place
currently.

Highway 71 / County Road 18 Intersection, MP 366.97

The junction of Hwy 50 and Hwy
71, west of Rocky Ford, recorded
16 accidents during the 5-year
period.  Broadside collisions
were most numerous accounting
for 13 of these accidents.  The
broadsides commonly involved
southbound vehicles on SH 71
colliding with eastbound through
vehicles on SH 50.  The Region
has already implemented safety
improvement upgrades at this
intersection with a flashing
beacon on the Hwy 71 stop sign
and recently installed flashing
beacons on the intersection
warning signs.  As no accidents
were reported at this intersection
during 2000 it initially appears

that these improvements have been effective.  Future larger scale improvements at this intersection
could involve signalization and additional highway lighting at the north and south approaches.

Highway 71 / 266 Intersection (Elm & 12th), MP 368.93

This stop controlled intersection
in Rocky Ford recorded 22
accidents in 5 years.  The
accident type breakdown is
presented in Figure 34.  Again,
broadside accidents were the
predominant pattern here.  At an
average of 2.8 accidents per
year, the 14 broadside accidents
primarily involved northbound
vehicles on 12th St. (Hwy 71) and
traffic on Elm St. (eastbound Hwy
50).  Occasional drivers on 12th

St. run the stop sign at Elm St.
and create collision hazards with
crossing traffic.  In other cases,
drivers on 12th St. observe the
stop sign but do not identify
potentially conflicting traffic on

Hwy 50.  Minor adjustments targeting sight distance improvement and stop sign observance include
enlarging the stop sign at Elm St. and moving the stop sign and stop bar northward toward the
lanes of SH 50 to provide improved sight angles to the west.  Review of parking practices and
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Accident Types for Cuchara Ave. Intersection 
(1/1/1997 - 12/31/2001)
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Figure 35

landscape features west of the intersection for sight distance obstruction is recommended.
Consideration may also be given to installing a standard radius curb & gutter at the southeast
corner to better position the stop sign and add uniformity to the intersection.  Channelizing the
northbound 12th St. approach with short right turn and through lanes is a further option if sufficient
width is available.  This last option addresses delay issues more than safety directly.

Cuchara Ave. Intersection in La Junta, MP 377.56

The “T” intersection of Cuchara Ave. and Hwy 50 serves as an access point for commercial and
residential development along the south side of Hwy 50.  In 5 years, at least 12 accidents were
reported here.  Broadside accidents were over-represented for this highway type.  Each of the

broadsides involved northbound
vehicles entering from Cuchara
Ave. colliding with eastbound
vehicles on Hwy 50.  There does
not appear to be permanent sight
obstructions for vehicles stopped
at Cuchara Ave., which suggests
that the view of eastbound
vehicles may become obstructed
by other passing cars on the
highway or vehicles turning right
into Cuchara Ave.  Additionally,
during peak volume periods
some drivers may encounter
unreasonable delay attempting to
turn left to westbound Hwy 50.
Initial safety improvements aimed
at easing the task of turning left
from Cuchara may include
widening of the median opening

to provide a temporary refuge area or installation of a left turn acceleration lane in westbound Hwy
50.  Usage of this intersection by heavier commercial vehicles calls for the longest acceleration lane
practical and accommodating median radii.  Consideration may also be given to off-setting (to the
south) the eastbound Hwy 50 right turn deceleration lane to provide an improved sight angle from
Cuchara.  Providing left and right turn channelization on northbound Cuchara may also aid in
reducing delay for right turning vehicles.  Traffic signal installation and full intersection lighting may
be a future option at this intersection with continuing development and increasing volume.

Washington St. Intersection in Lamar, MP 434.87

More than 13 accidents were reported at the intersection of Hwy 50 (Main St.) and Washington St.
in Lamar.  As shown in Figure 36, broadside accidents were most common and also slightly over-
represented at this location.  Each of these broadsides involved errant drivers crossing at
Washington or turning onto Main St. not observing southbound vehicles on Hwy 50 and
subsequently being hit.  Sight distance to the north from Washington does not appear to be
seriously impaired, however, Hwy. 50 does curve north of this intersection.  During periods of
heavier volume, delay at this intersection for eastbound left turning vehicles may become
excessive.  Coordination between traffic signals at the nearby G. Auwaerter Drive and Maple St.
intersections in order to provide better crossing opportunities may be an initial focus.
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Accident Types for Washington St. Intersection in 
Lamar   (1/1/1997 - 12/31/2001)
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Accident Types at Maple St. Intersection in Lamar 
(1/1/1997 - 12/31/2001)
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Figure 37

For reference, hourly traffic
counts at the Main & Olive street
intersection (approximately 0.5
miles to the south) indicate that
the peak hours occur between
noon and 1 pm, and 4 to 6 pm.
In addition to broadsides, night
time accidents were over-
r e p r e s e n t e d  h e r e .
Countermeasures addressing
night time accidents can target
improved delineation and
adjustments in intersection
lighting.  In particular, delineation
of the raised median and
additional lighting on the west
side of Main St.

Maple St. Intersection in Lamar, MP 435.07

Broadside accidents accounted
for approximately 45% of the
total reported for this intersection.
Review of accident reports
indicate that occasionally, both
north and southbound drivers on
Hwy 50 (Main St.) are running
the red indication and colliding
with turning or crossing vehicles
leaving from Maple St.  To
increase driver awareness of the
signal indications, consideration
may be given to enlarging signal
faces to 12" if not already
accomplished.  Additionally,
installation of back plates and
LED bulbs for the north &
southbound approaches can help
drivers observe the indication.

The route from southbound Main St. to eastbound Maple St. is posted as an alternate truck route
and thus carries substantial large vehicle traffic.  Sideswipes in the same direction were statistically
significant at this intersection, at however an average occurrence of only 1 per year.  These
accidents involve larger commercial vehicles that are making wide right turns from westbound
Maple St. to northbound Hwy 50 (Main St.) and are being sideswiped by smaller vehicles that are
also attempting to turn right inside the truck’s path.  Modification of the northeast radius to better
accommodate larger vehicles may reduce the necessity for wide right turning paths by trucks.
Additional countermeasures addressing this sideswipe situation are not suggested.  The optional
bypass alternative of the core Lamar urban area is expected to reduce many of these accidents
involving  commercial vehicles within the city. 
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Benefit / Cost Analysis for Cost Effective Intersection Accident Countermeasures 

An initial estimate of the required expenditures for cost effective implementation of the suggested
accident countermeasures at the above intersection locations is provided in Table 6.  In this Safety
Benefit/Cost (B/C) sensitivity analysis a range of selected construction expenditures are related to
estimated safety benefits to develop Safety Benefit/Cost ratios of approximately 1.0 (“cost
effective”).  Most of the applied accident reduction factors have been reduced from standard CDOT
values in consideration of the nature of the suggested countermeasures and the generally low
accident frequency.  As shown in Table 6, the existing accident history, current “level of design”
along the corridor and estimated countermeasure efficacy together tend to drag the cost effective
safety construction expenditures to questionably low levels in several locations.
 

Table 6

Intersection
Location Countermeasure Applied Accident

Reduction Factor
Selected Construction

Expenditures ($) Resulting B/C

Bonforte/Hudson Modify accel lanes &
signals 15%

300K 1.9
500K 1.2
700K .9

Norwood Ave. Upgrade signals 15%
50K 1.4
75K .9
100K .7

Troy Ave.
Delineation,

illumination, signal
phase

15% & 40%
100K 1.8
150K 1.2
200K .9

Hwy 209/Hughes
Ave.

Left turn auxiliary
lane 40%

100K 1.3
150K .9
200K .7

Hwys 71/266
Sign, markings,

parking practices,
channelization

20%
25K 1.7
50K .9
100K .4

Cuchara Ave.
Left turn accel lane,
offset right turn lane

channelize
30%

100K 1.3
150K .9
200K .6

Washington St. Signal coordination,
delineation 15%

20k 1.2
50K .5
100K .2

Maple St. Signal modification,
intersection radius 15%

35K 1.1
75K .5
150K .3
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ACCIDENT EXPERIENCE ON HIGHWAY SEGMENTS AND NON-INTERSECTION SPOT
LOCATIONS

Various design features contribute to the operational safety of highways.  The following aspects,
among many others, can have a significant impact on the accident frequency of rural highway
segments in particular:

Lane width and shoulder availability and width
Intersection design and frequency
Horizontal and vertical alignment
Roadside geometry, obstructions and area
Availability of passing opportunities and adequate passing sight distance
Appropriate delineation and signing
Bridge width

The existing design of this segment of Hwy 50 effectively addresses many of these aspects.  This
is exemplified by extended areas of 4-lane, divided cross section which provides improved passing
opportunity and reduces the risk of severe opposing direction accidents.  Wide paved shoulders
and moderate side slopes over much of the corridor allow better recovery and lessen the risk of
overturning for errant vehicles.  The recently installed shoulder rumble strips are expected to
significantly reduce the frequency of run-off-the-road accidents as well.  In other areas of the state,
similar rumble strips have returned up to a 70% reduction in run-off type accidents.

As noted previously, the accident frequency within this corridor is greater at intersections  than
along the highway segments between.  Consequently, safety improvements made at intersection
locations are expected to provide the greatest return on safety investment.  Improvements
undertaken at individual non-intersection locations, however, can also be cost effective when
directed at areas exhibiting accident history that is susceptible to correction.  Similarly, large scale
improvements such as major widening, or extensive realignment can be cost effective from a safety
viewpoint when this type of improvement addresses corridor-wide problems.

For this facility, accident history was also examined along extended segments and at isolated
locations not necessarily related to specific intersections.  A combination of methods was utilized
to review safety aspects in these areas.  These included accident cluster searches, pattern
recognition methods and videolog and driving reviews.

The analysis indicated that only minor accident clusters involving one to two accidents per year on
average, were typical of these non-intersection highway segments.  From a safety perspective, this
suggests that the existing design is generally adequate for recent volume levels (‘95 - ‘00).

On a corridor-wide basis, upgrade of existing guardrail and bridge rail that does not meet current
standards should be considered.  Similarly, in concert with future improvements, consideration may
be given to widening some of the narrower existing bridges and culverts.  Providing additional width
that more nearly approximates that of the approaching road and shoulder can help reduce the
potential for hazards associated with these locations.

The following observations and suggestions are directed at locations along the Hwy 50 corridor that
may be susceptible to safety improvement.  The corridor map on the following page provides a
general view of the distribution of these locations.  Modifications in these areas may or may not
exhibit acceptable Benefit/Cost characteristics.  Typically however, similar minor, low-cost
modifications are considered as additions to larger maintenance or capacity improvement - type
projects.
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Figure 38
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Milepost 319.5 - 320.0:  Curve - night time delineation
Within the higher volume Pueblo urban zone, a minor group of accidents is noted between MP
319.54 and 320.00.  Some of the accidents may be related to the highway curve in this area and
most occurred at night and involved westbound traffic.  This is the first curve that westbound drivers
encounter following several miles of straight highway alignment.  In this regard, studies have shown
an increase in accident frequency is sometimes observed at curves following extended tangent
sections, especially at shorter radius curves.  In this location, the frequency of run-off accidents is
expected to be reduced somewhat by the recently installed rumble strips.  Closer spacing of
delineator posts through the curves as well as along guardrail may also be considered in
addressing nighttime accidents.

Milepost 328.5 - 328.9:  Curve - warning signs
Several curve-related, nighttime accidents were noted between MPs 328.50 & 328.9, in the vicinity
of the Ordnance Depot interchange.  Increasing the size of the existing curve warning signs (W1-2)
to 36" from 30" may assist drivers prepare for this isolated curve with speed reductions, particularly
during icy road conditions.  Four of the night accidents involved collisions with wild game and
another four either involved alcohol or drowsiness rather than roadway issues.  Highway features
associated with night time safety e.g. delineation appear to be satisfactory in this area at present.

Milepost 332.38:  Ramp merge - modify ramp
Driving assessment revealed a potential merging conflict at the junction with eastbound SH 50C
(Pueblo Business Route) near MP 332.38.  The eastbound taper-type ramp terminal may perform
better if extended in length or reconstructed as a parallel type.  As there is little if any accident
history at this location, the recent minor pavement marking/geometric adjustments made at this
junction appear to have been effective in improving safety and operations.  Travel through this area
is further complicated by both the crest vertical curve and the horizontal curve that are co-located
at the junction.  Reconfiguration of this junction may be examined during long-range planning.   

`
Milepost 343:  Curve - warning signs
A minor group of eastbound run-off and overturning accidents developed at the curve near MP 343.
The shoulder rumble strips have already moderated the frequency of run-offs here, and the south
roadside slope does not appear adverse.  Potential improvements might focus on providing drivers
with additional notice of the curve.  Options for this approach could include enlarging the existing
advance curve warning signs to 36" and/or installing chevrons.  An additional countermeasure
includes ensuring that superelevation is appropriate for vehicle running speeds.

Milepost 355:  Curve, bridge - delineation, lighting
Several run-off accidents occurred near the Apishapa River bridge near MP 355.0.  Video log and
driving review suggests that additional delineation along the bridge approaches, through the minor
highway curve and along the guard rail and bridge rail would help drivers to better align their paths
as they cross the new bridge during dark conditions.  Consideration may also be given to installing
highway lighting which may also help identify the County Rd. 7 intersection.

Milepost 348 - 360:  Passing at driveway/intersection - warning signs, pavement markings
Twelve westbound passing-related accidents were noted between MP 348 and 360.  These
primarily involved overtaking turn accidents as westbound vehicles attempted to pass a preceding
vehicle that was intending to turn left into a driveway or county road.  Countermeasure
considerations addressing this type of accident may include installation of Intersection warning
signs at major intersections.  At least 3 accidents were noted at the County Rd. 10 intersection.
Extension of the no-passing zone markings somewhat east of the intersection (700'-800') may also
help reduce the incidence of these overtaking turn accidents.
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Milepost 359.5:  Signs/curve - adjust location
On the west end of Manzanola, the existing chevron (W1-8) array for the curve near MP 359.5
would better delineate the curve for westbound traffic if the (westbound only) signs were
repositioned to the west approximately 100' (considering adjacent property frontage etc.)  Retro-
reflectivity of the existing signs through the town should also be checked and upgraded if required.

Milepost 361.1:  Curve - signs, delineation
A minor cluster of runoff road accidents occurs near MP 361.1.  The highway in this area is
characterized by a reverse curve on an elevated railroad overpass.  In general, accidents are more
common on horizontal curves than on tangent segments because of increased demands placed
on the driver and vehicle.  The increased accident frequency at this location likely illustrates this
situation as a driving assessment suggests that the existing superelevation, guardrail, and
delineation appear to be adequate here.  The Region may consider replacing the existing curve
signs with enlarged reverse turn signs (both eastbound and westbound) and installation of the new
Linear Delineators (4" x 36" reflective panels) along outside guardrail segments.

Milepost 361.5 - 367.3:  Ditch bank, curb - enclose ditch, remove curb
Curb & gutter protecting adjacent irrigation ditches and utility poles is installed on both north &
south sides of SH 50 for several miles just west of Rocky Ford.  In this area, accidents involving
collisions with the ditch embankment and the curb were noted.  Recently installed rumble strips are
expected to reduce the incidence of run-off and fixed object collisions in this area.  Future planning
may examine options to protect the ditch and ensure it’s practical utilization and burying or
relocating the utility lines while considering elimination of the curb and gutter from this high speed
environment.

Milepost 368 - 369.6:  Urban sideswipes - pavement markings, signs
Several same direction sideswipe accidents are noted in one-way lanes through the City of Rocky
Ford (on both eastbound Elm Ave. - SH 50B and westbound Swink Ave - SH 50Z).  These are
distributed from MP 368.04 - 369.6 and MP 0.45 to MP 1.15 on Swink Ave.  Most of these accidents
on Elm involve eastbound drivers in the right lane unexpectedly changing lanes to the left
(apparently to enter a driveway) while another vehicle is beside them.  Similar circumstances occur
on the westbound lanes of Swink Ave.  Typical countermeasures for this type of accident attempt
to emphasize the one-way nature of the roadway segment and include high visibility, durable
pavement lane lines and more frequent one-way directional signing.

Milepost 370.35:  Intersection broadsides - signs
A minor group of broadside accidents is noted at the intersection with County Rd. (CR) 21 near MP
370.35.  The Region may consider double posting enlarged (48") advance intersection warning
signs (W2-1) on SH 50.  Southbound vehicles on CR 21 are predominantly involved.  There does
not appear to be obvious sight limitations at this intersection at present. 

Milepost 372 - 373:  Ditch embankment - enclose ditch, relocate utilities
Similar to the west side of Rocky Ford, an irrigation ditch parallels SH 50 near MP 372.  A pattern
of collisions with the ditch embankment occurs near MP 372-373.  Again, options to protect and
cover the ditch and relocate utility lines may be examined along this segment.

Milepost 374.1:  Bridge/overpass collisions - signs, illumination
In the vicinity of the railroad crossing overpass near MP 374.1, additional delineation and wall-
mounted luminaires can help drivers negotiate the highway curve while traveling under the
crossing.  Two accidents were noted involving trailers striking the rail overpass structure.  An
eastbound low clearance sign may be considered if the bridge clearance qualifies and a sign is not
in place already.
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Milepost 376.69 - 378:  Intersection operation - signal mods., auxiliary lanes
The west side of La Junta is characterized by on-going commercial and residential development
on the south side of Hwy 50.  Various traffic generators significantly increase traffic volume on SH
50 through this area.  Several intersections including Conley Rd. (Cnty. Rd. 26.5), CR 27, Cuchara
Rd. and Bent Ave. provide access to these south side commercial areas.  Conley Rd. has recently
been signalized (4/2000) and provides access to a retail center.  Several approach turn-type
accidents involving left turning, westbound vehicles on Hwy 50 that collide with eastbound vehicles
are noted at Conley.  Currently, a left turn from westbound Hwy 50 to southbound Conley is a
protected/permitted movement.  Should these approach turn accidents escalate, conversion to a
protected only left turn phase may be considered.  As recommended previously for Cuchara Rd.,
the Region may consider adding an acceleration lane to westbound Hwy 50 at the Bent Ave.
intersection for vehicles turning left from northbound Bent Ave.  This addition is expected to improve
the overall intersection operation as well as safety.

Milepost 381.5 - 387.0:  Curves/run-offs - widen, delineation, signs
A scattered pattern of various run-off-road accidents extends from MP 381.5 - 386.0.  Over 80%
of all the accidents at this location were run-off events, some of which may be related to one of the
three included curves.  Additionally, a fairly high fraction of “asleep at the wheel” circumstances
(23%) were involved.  Rumble strips were not yet installed through this area during most of the
study period which may partially explain the elevated incidence of run-off accidents.  As noted
previously, shoulder rumble strips can help prevent accidents of this type.  Stakeholders, including
produce  growers and transporters however, prefer smooth roadside shoulders which allow
agricultural trucks to use the shoulders as slow moving vehicle pull-outs without damaging produce
loads on rough rumble strips.  Widening to provide additional shoulder that is not occupied by the
rumble strip or further, to allow an additional lane are among options that may reconcile these
differing positions on rumble strips.  Several westbound night time accidents were detected
between MP 385.0 and 387.0.  Additional guidance and delineation may also be necessary in this
area, particularly through the middle curve running from MP 385.85 to MP 385.97.  Chevrons may
be considered through this curve which appears to have a moderately short radius.

Milepost 397.0 - 397.1:  Curve - delineation, signs
Consideration may be given to installing advance curve warning signs (W1-2) and reducing the
spacing of delineator posts for the curve between MP 397.0 and 397.1.  

Several intersections within the city of Las Animas exhibited small accident clusters.  On average,
these intersections recorded only 1-2 accidents per year during the 5-year study period.  In general,
larger, economically addressable accident patterns were not present in the Las Animas area.

Milepost 416 - 427:  Structure crossings - widen, upgrade guardrail
Older bridges and culverts with concrete or timber rail were noted between MP 416 and 427.  Some
of these structures are also narrower than the adjacent roadway and shoulder.  During the planning
stage, consideration should be given to upgrading these and similar structures throughout the
corridor with respect to width as well as bridge/approach rail that meets current standards.   

Lamar area (milepost 434 - 436):  Intersection, driveway, heavy vehicles - bypass
With the exception of the Pueblo zone, the city of Lamar (approximately MP 434 - 436) exhibits the
greatest density of accidents within the study limits.  Existing conditions such as numerous direct
highway access points, a significant fraction of large trucks in the overall traffic flow and extensive
on-street parallel parking tend to define the traffic safety through the city.  Driveway and intersection
related accidents account for approximately 9% and 59%, respectively, of the total within this small
urban area.  As noted above, the intersections of Hwy 50 and Washington St. and Hwy 50 and
Maple St. exhibit accident patterns susceptible to reduction.  Accidents involving vehicles entering
and exiting private driveways were broadly distributed across Lamar with only the entrance to Wal
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Mart (~MP 436.4) exhibiting multiple accidents during the 5 year study period.  Four accidents,
including 3 broadsides, were recorded at this driveway.  These accidents occurred between 4 and
6 p.m. suggesting that delay during the afternoon peak volume period may be a contributing factor.
A traffic signal warrant study was completed at this location in January, 2000.  The existing
conditions, however, did not warrant installation of a signal at that time.  Both approach and
departure sight distance for this intersection appear adequate.  Currently, Hwy 50 has partial
channelization, including left and right turn decel lanes for this driveway.  Further monitoring of the
accident frequency is recommended as signalization may be the most practical next
countermeasure for this location.

Between MP 434.94 & 435.25 we noted several accidents involving unattended, parallel parked
vehicles or vehicles entering or leaving from curbside parking.  Most of these occurred on the
“south” or eastbound lanes of Hwy 50.  Countermeasure options can include provision of nearby
off-street parking facilities and restricting parking on Main St. and widening Main St. (at the cost of
reduced sidewalk or median width).

Other planning-level safety considerations on SH 50 in Lamar might include consolidation of some
driveways where adverse impact to property owners would not be encountered.  Additionally,
upgrading existing traffic signals with back plates and LED indications, where not already so
equipped can provide enhanced driver notice.

Large trucks (i.e. semis) were involved in nearly 20% of the accidents on Hwy 50 near Lamar as
either an at-fault or involved vehicle.  Some of these accidents appear to involve trucks turning or
otherwise maneuvering within the tighter constraints of the city streets.  It is understood that an
alternate truck route or bypass is proposed for SH 287 at Lamar as part of the “Ports to Plains
Corridor”.  Routing a portion of the through-traveling volume, particularly some of the heavier
vehicles, around the core city area is expected to result in substantial improvement from a safety
perspective.  Table 7 provides approximate data for truck-related accidents through several towns
along the corridor, including Lamar, for comparison.

Table 7

Area, Milepost ADT
Total

Accidents
(approx.)

Accidents
involving larger

Truck/Bus
(Vehs 1& 2)

Truck/Bus
accidents,
% of Total

Total
intersection

related
accidents

Intersection
accidents, %

of Total

Pueblo,
MP 316-323.6 16700 391 17 4.3% 278 71.1%

  Rocky Ford, 
MP 366.9-369.5 10460 156 11 7.0% 109 69.9%

La Junta,
MP 376.6-381.3 11800 129 18 13.9% 88 68.2%

 Las Animas,
MP 397.6-400.6 5500 94 16 17.0% 71 75.5%

   Lamar,   
MP 433-437.1 8200 269 53 19.7% 142 52.8%
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The following Safety Benefit/Cost (B/C) sensitivity analysis is provided as an initial guide to
expenditures and anticipated safety returns for construction of a 4-Lane “bypass” section of Hwy
50 around the northeast corner of Lamar.  Note that while the proposed US 287 project extends
from north of to well south of Lamar, this B/C investigation addresses only the northern portion
between Hwy 50 interchanges.  In this analysis, a series of potential construction costs are related
to estimated accident reduction factors to develop anticipated Benefit/Cost ratios.  The included
accident reduction factors are applied to both total accidents and truck accidents only.  The factors
range from 10% to 30% of total accidents and 40% to 60% of the truck-related accidents only.  As
shown in Table 8, the B/C based on rough construction cost estimates and safety aspects alone
(accident reduction) are, at best, marginal.  At lower construction costs, however, this type of
improvement can return satisfactory B/C results even when considering safety benefits alone.

Las Animas and La Junta also display occasional truck-related accidents.  Similar “truck bypasses”
for these cities would also be expected to deliver safety benefits, however, these corridors may
exhibit somewhat lower B/C performance due to lower accident frequency.

Table 8: Estimated Benefit / Cost Analysis for
construction of a 4-Lane bypass for Lamar 

Accident Reduction
Factor:

If Construction Cost is:
(Alternate Truck Route / Bypass in Lamar)

$4,000,000 $10,000,000 $20,000,000

Resulting Benefit/Cost ratio is *
10% of total accidents 0.21 0.08 0.04

20% of total accidents 0.42 0.17 0.08

30% of total accidents 0.63 0.25 0.13

40% of TRUCK accidents 0.13 0.05 0.03

50% of TRUCK accidents 0.16 0.06 0.03

60% of TRUCK accidents 0.19 0.08 0.04
Service life=20 yrs., Discount rate=5%, ADT growth rate=2%

Milepost 444 - 446:  Collisions with Deer - advance warning signs
Numerous collisions with deer were observed between Lamar and Granada (broadly distributed
between MP 440 & 450).  Consideration may be given to installation of advance deer crossing signs
for the area between MP 444 and MP 446 where this type of accident was most common and met
the sign guidelines of 5 collisions per mile per year.  The Region may also consider “alternative”
low-cost countermeasures such as roadside wildlife reflectors (Strieter-Lite etc.).  These units have
been sporadically effective in other areas (CDOT Region 4) exhibiting wild animal collisions.

Milepost 456: Curve, icy road - delineation, signs, upgrade bridge railing
The grade separated rail crossing at MP 456 exhibited several accidents involving adverse (icy etc.)
road conditions and loss of vehicle control.  Consideration may be given to replacing the existing
36" advance reverse curve warning signs with 48W1-4's and 24W13-1(55) advisory speed plates.
Enlarging the W1-8 chevron panels to 24" may also be considered if not already accomplished.
Emphasized night time delineation along the guardrail using the linear delineators (4"x36") and
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durable pavement markings may also be considered to address accidents occurring at night.  In
conjunction with future planning of large scale projects, replacement of the existing concrete bridge
railing with currently approved barrier may be considered.  During the study period, 2 accidents
potentially involved vehicles partially vaulting the existing bridge rail.

Review of accident history for the remainder of the corridor, including the town of Holly, did not
reveal additional accident clusters that were highly susceptible to economic improvement or
locations exhibiting unusual safety concerns during the 5-year study period.
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Town locations:  Injury Accident Rates
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Corridor Accident History Update for the period 10/01/2000 - 12/31/2001

Accident history data for the highway 50 corridor is now available for the period extending from
October 1, 2000  to December 31, 2001.  The following tables and charts detail this information
providing an opportunity to detect significant recent changes or developing trends in accident
frequency, type, severity, rates and location.

Table 9

Accident
Severity

Number Of Accidents (10/1 - 9/30)
Total Annual

Average1995-96 1996-97 1997-98 1998-99 1999-00 2000-01

PDO 223 280 294 262 273 242 1574 262

Injury 113 128 150 145 122 121 779 130

Fatal 5 5 6 7 2 5 30 5

Total 341 413 450 414 397 368 2383 397

Weighted
Hazard Index

(WHI)
-0.79 -0.23 -0.13 -0.54 -0.77 -0.63 -0.52

Table 9 updates the general accident data of Table 1.  The overall accident counts are comparable
to those of the 5-year base study period and the WHI values still slightly safer than average.

Accident rates for city areas and rural segments between cities were determined for the 15 month
period 10/01/2000 through 12/31/2001.  Similar to Figures 8a & 8b, the rates are plotted alongside
statewide rates for comparison (the latest available statewide rates are 1999).

Figure 39a: Accident Rates - Town Locations (Recent Data 10/00 - 12/01)
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Town Locations:  Fatal Accident Rates
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Town Locations:  Total Accident Rates
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Figure 39a (cont.)

Recent accident records indicate that the observed total accident rates through the larger cities of
Rocky Ford, Las Animas & Lamar are, again, above comparable statewide averages.  The majority
of the accidents in these locations (68% - 87%) are attributed to intersection/driveway related
conflicts.  These developed areas also face increased volume demands as the through traffic on
Hwy 50 combines with local traffic.  The elevated fatal accident rates shown at Rocky Ford and
Swink  are the result of 1 fatal crash each.  The Rocky Ford accident involved a DUI driver and
excess speed through the city.  In a night time accident in Swink, a pedestrian was struck in the
travel lane by a hit & run driver.  Considering the broader accident history and the random nature
of fatal accidents, these severe accidents do not appear to be characteristic of either area.
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Between Towns:  Injury Accident Rates
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Between Towns:  Fatal Accident Rates
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Figure 39b presents recently observed accident rates for the non-city rural segments.  In general,
the rates shown are comparable to statewide averages.  Again, over a shorter duration study period
(15 months in this case), the impact of even a single fatal accident is considerable as noted in the
chart below.  Review of accident summaries included in the appendix indicate the recent accident
rates for the corridor as a whole are similar to the 5-year study period suggesting continuation of
previous highway safety performance. 

Figure 39b: Accident Rates - Rural locations (Recent Data 10/00 - 12/01)
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Between Towns:  Total Accident Rates
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Accident Type:  SH 50, MP 316.00 - 467.58
10/01/2000 - 12/31/2001

Wild Animal
9% Broadside

12%

Fixed Object 
Collision

24%

Rear End
18%

Overtaking Turn
4%

Other Non 
Collision

3%

Approach Turn
6%

Parked Car
3%

Sideswipe 
(Same Dir)

8%

Overturning
7%

Other Collision
6%

485 Total Accidents

Figure 39b (cont.)

Recent corridor-wide accident characteristics are presented in the following charts.

Figure 40

As indicated above, the relative percentages of the various accident types for the most recent
accident history period closely match the previous 5-year study data with fixed object collisions
again, accounting for the largest group of accidents.  A breakdown of specific fixed objects is shown
in the following chart.  
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Fixed Object Collisions:  SH 50, MP 316.00 - 467.58 
10/01/00 - 12/31/01

Delineator Post
13%

Fence
12% Guard Rail

15%

Sign
10%

Other Fixed 
Objects

9%

Curb
7%

Bridge Rail
3% Culvert or 

Headwall
3%

Tree
3%

Embankment
17%

Light/Utility Pole
8%

119 Fixed Object Collisions

Accident Severity: SH 50, MP 316.00-467.58 
10/01/00 - 12/31/01

Property 
Damage Only 

(PDO)
68.5%

Fatal (FAT)
1.2%

Injury (INJ)
30.3%

485 Total Accidents

Figure 41

Figure 42

The percentage of severe injury and fatal accidents during the recent 15 month period is similar to
that displayed through the previous 5-year period and does not suggest developing trends in
accident severity. 
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Roadway Description (including at-grade intersections 
only)   SH 50, MP 316 - 467.58

10/01/00 - 12/31/01

Non-
Intersection 

(rural & urban)
54.3%

Driveways
6.3%

Unknown
0.6%

At-Grade 
Intersections  
(rural & urban)

38.8%

477 Included Accidents

Vehicle Type:   SH 50, MP 316 - 467.58
10/01/00 - 12/31/01 Passgr 

Car/Van
52.0%Unknown

2.5%

Pickup 
Truck/Util Van

25.4%
Hit & Run

4.3%

Other
3.9%

Pickup 
Truck/Util Van 

w/Trl
2.9%

BIG TRUCKS
9.1%

485 Total Accidents

Figure 43

 

In comparison to the 5-year study period data, a slightly lower percentage (38% -vs- 42%) of recent
crashes have occurred at intersections.  This is likely a benefit of recent safety and operational
improvements at locations such as the Baxter Rd. intersection near Pueblo and Columbia Ave. in
Swink.

Figure 44

Accident distribution by vehicle type for the recent data range generally parallels that of the base
study period.  The percentage of accidents involving large vehicles (big trucks), however, is noted
to have increased by 17% over that of the 5-year study period.  Although relatively infrequent, the
occurrence of hit & run accidents has also increased.  It is interesting to note that the majority of
the hit & run accidents occur in Lamar. 
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Comparison of selected recent accident details between 2-lane and 4-lane cross sections is shown
in Table 10 using the Hwy 50 corridor accidents reported during the  query period: 10/01/2000 -
12/31/2001.  There is general correspondence with the crash history observed during the base 5-
year study period.  The elevated fatal accident rates exhibited on the 4-lane, painted
median/undivided segments are largely a result of the 2 fatal accidents near Rocky Ford & Swink.

Table 10

4-Lane Divided
(Phys. median)

4-Lane (Painted
median/undivided) 2-Lane Undivided

1995 -
00

2000 -
01 1995 - 00 2000 - 01 1995 -

00
2000 -

01

Approx. Length (mi.) 42.9 10.7 94.2

Average 2000 ADT (vpd) 8,000 7,200 3,900

Approx. number of intersections
per mile 2.1 6.1 1.3

General speed limit range 30-65 25-65 60-65

Total non-intersection-related
Accidents 613 108 149 38 516 125

Avg. injury accident rate
(accs. per million veh-miles) 0.23 0.23 0.30 0.31 0.26 0.23

Avg. fatal accident rate
(accs. per 100 million veh-miles) 1.0 0.61 0.36 5.70 1.17 0.82

Avg. total accident rate
(accs. per million veh-miles) 0.69 0.66 1.12 1.28 0.79 0.80

Head-on and opposite direction
sideswipe accidents (% of total) 6  (1%) 0  (0%) 0 1 (0.9%) 31 (6%) 5 (4%)

Run-off-road accidents
(% of total accidents)

326
(53.2%)

51
(47.2%) 32.5% 12 (31.6%) 44.6% 55 

(44%)

Most common accident types
10/01/00 - 12/31/01

Rear-end Collision with parked car Collision with deer

Collision with deer Rear-end Overturning

Overturning Overtaking turn Collision with fence
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SUMMARY AND CONCLUSIONS
The explicit consideration of traffic safety is a key element of the US 50 Corridor Project.  Towards
this end, an examination of recent accident history along the existing alignment of State Highway
50 between Pueblo and the Colorado-Kansas border was completed.  This study was prepared in
order to summarize findings of the accident history review and provide project managers with
additional information for consideration during further planning for the project.

The study is based on the analysis of reported accidents along the corridor between 1995 and
2000, as well as site visits and review of video log.  The Region is advised to verify through field
survey, the observations made in this report regarding physical features, roadside characteristics
and traffic control devices.

Data and observations are summarized in this report concerning various corridor conditions that
often impact safety.  Included are traffic volume and speed and roadway geometry among other
factors.  The overall magnitude of safety problems is evaluated using weighted hazard indices,
accident rate analysis and safety performance functions.  This evaluation can provide project
planners with a broad view of current overall corridor traffic safety.  Also provided is an examination
of the characteristics and spatial distribution of recent accidents throughout the study section and
a comparison of observed safety between existing 2 and 4-lane highway segments.
  
From a corridor-wide traffic safety perspective, Highway 50 between Pueblo and Kansas can be
viewed in two parts:

- Small to medium size urban or developed areas
- Rural roadway segments connecting the developed areas

A standard five year query of accident records suggests that most of the accidents along the
corridor occur in the “urban” centers of various towns intersected by the highway.  The increased
accident frequency in these developed areas can be attributed primarily to localized traffic volume
increases and greater intersection density with the associated vehicular conflicts.  General
evaluation of traffic safety for the developed areas along highway 50 using statistical comparisons
and accident rate analysis indicates that  several of these areas were above statewide averages
for similar  facilities.  For example, the segment of Highway 50 in Pueblo from I-25 east to the urban
limit and the corridor section through Lamar exhibit above average accident rates.  Examination of
accident history in these “urban” areas suggests, again,  that the increased accident frequency at
intersections account for most of the elevated accident rates.  Previous studies have shown that
safety improvements undertaken at locations that exhibit higher numbers of collisions are often the
most cost effective.  In this regard, a list of intersections presenting a pattern of addressable
accidents was developed and included.

In contrast to some of the more highly developed areas, the existing rural highway segments
between towns were generally found to exhibit adequate safety.  On these segments, accident
frequency and severity, as appraised using Safety Performance Function analysis, is within
expected or typical ranges when compared with similar facilities statewide.  Both 2-lane and 4-lane
cross sections presented accident frequency that was within an expected range envelope for the
type of roadway, terrain conditions and current traffic volume.

Although accident history does not indicate serious corridor-wide or systemic safety problems
associated with the current alignment, various operational factors such as increasing delay or
anticipated changes in traffic volume or makeup etc. may demand improvements such as major
widening and alternate routing.  Many of the existing safety problems are expected to be eliminated
subsequent to this type of improvement as well. 



Colorado Department of Transportation January 2003
Safety and Traffic Engineering Branch 57 SH 50B Corridor Safety Study:  MP 316. - 467.58

(Report Summary Cont.)

Potential upgrades under consideration for the corridor that target improved mobility include short
bypasses of some of the more congested developed areas that would be optional for highway
users.  Viewed from a traffic safety perspective, modifications of this type would appear to yield
significant safety benefits.  As noted, these developed areas exhibit the highest accident frequency
throughout the corridor.  Current safety issues that may be addressed by construction of through-
traffic bypasses include overall reduction in conflicts between local and through traffic at
intersections, improved convenience and safety for pedestrians and vehicles utilizing on-street
parking and reduction in speeding through towns.  A preliminary safety benefit/cost sensitivity
analysis was completed for construction of a potential 4-lane urban bypass segment in the Lamar
area.  Considering sample construction costs and accident reduction projections alone, this analysis
returned only marginal benefit/cost values.  The economic performance of this type of improvement,
however, would likely be multiplied if additional operational and aesthetic benefits such as local
traffic and pedestrian accommodation and through traffic mobility were considered as well.

From a safety return on investment perspective, a corridor system that seeks to utilize much of the
existing 4-lane alignment while converting some or all of the existing 2-lane to 4-lane and also
addressing the increased accident frequency noted in the larger cities via localized bypasses may
be a favorable approach.  Alternate strategies utilizing extended 4-lane divided alignments
significantly detached from the existing, however, would also eliminate the vast majority of safety
problems.
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APPENDIX 

FIVE YEAR DETAILED SUMMARY OF TRAFFIC ACCIDENTS (2 pgs.)

SUMMARY OF TRAFFIC ACCIDENTS BY YEAR (5 pgs.)

1995-1996
1996-1997
1997-1998
1998-1999
1999-2000

CORRIDOR-WIDE WHI AND ACCIDENT GRAPHS

Milepost 316.0 - 336.0
336.0 - 356.0
356.0 - 376.0
376.0 - 396.0
396.0 - 416.0
416.0 - 436.0
436.0 - 456.0
456.0 - 467.53

INTERSECTION ACCIDENT DIAGRAMS (5-Year)

Hudson / Bonforte
Norwood, Troy
Hwy 209, Hwy71 / CR 18
Hwy 17 / 12th St., Cuchara Ave.
Washington St., Maple St.

SAMPLE BENEFIT/COST (B/C) CALCULATIONS FOR A LAMAR TRUCK BYPASS ROUTE

All accidents, 30% accident reduction, $20 million construction cost
Truck involved accidents only, 40% accident reduction, $4 million construction cost
Truck involved accidents only, 60% accident reduction, $4 million construction cost

FIVE YEAR ACCIDENT LISTING
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Accident Detailed Summary Report

Highway:  50B Begin:316.00 End:467.58 From:10/01/1995 To:09/30/200050Z/47A/10A

PDO:   1332
INJ:    658

FAT:     25

Total:   2015

One Vehicle:    903
Two Vehicles:   1017

Three or More:     87
Unknown:      8

:Killed    30
:Injured  1084

On Road:   1369

Off Road Right:    374

Off in Median:      3

At Intersection:    680

Other Non Collision:     66
School Age Peds:      1

Broadside:    250
Head On:     22
Rear End:    394

Sideswipe (Same):    125
Sideswipe (Opposite):     28

Approach Turn:    102
Overtaking Turn:     94

Parked Motor Vehicle:     36
Railway Vehicle:      0

Motorized Bicycle:      0

Wild Animal:    145
Light/Utility Pole:     54

Total Other Objects:     36
Unknown:      6

Total:   2015

Total:   2015

Other Pedestrians:      9

Bicycle:      8

Domestic Animal:     51

Traffic Signal Pole:      8
Sign:     55

Bridge Rail:     19
Guard Rail:     48

Median Barrier:      7
Bridge Abutment:      5

Column/Pier:      0
Culvert/Headwall:     14

Embankment:     88
Curb:     42

Total Fixed Objects:    506

Delineator Post:     80
Fence:     54

Tree:      2
Large Boulder:      1

Rocks in Roadway:      1
Barricade:      3

Wall/Building:      1
Crash Cushion:      0

Mailbox:      5
Other Fixed Object:     20

Involving Other Object:     29
Road Maintenance Equipment:      6

Off Road Left:    250

Off Road at Tee:      9

Unknown:     10

Total:   2015

At Driveway Access:    124
Intersection Related:    176

Non Intersection Urban:    195
In Alley:      0

Non Intersection Rural:    813
Highway Interchange:     21

Unknown:      6

Total:   2015

Overturning:    136

Daylight:   1265
Dawn or Dusk:     86
Dark - Lighted:    200

Dark - Unlighted:    430
Unknown:     34

Total:   2015

None:   1677
Rain:     61

Snow/Sleet/Hail:    182
Fog:     13

Unknown:     35

Total:   2015

Dust:      0
Wind:     47

Dry:   1622
Wet:     93

Muddy:      4
Snowy:     44

Unknown:     54

Total:   2015

Icy:    174
Slushy:     19

Foreign Material:      3

Dry w/Icy Road Treatment:      0
Wet w/Icy Road Treatment:      0

Snowy w/Icy Road Treatment:      0
Icy w/Icy Road Treatment:      2

Slushy w/Icy Road Treatment:      0

Mainline:   2002
Crossroad (Ramp A):      5

B:      0
C:      0
D:      0
E:      1
F:      0

Unknown:      1

Total:   2015

G:      0

H:      0
I:      0

 J:      0
K:      0
L:      6

 Road Description 

 Lighting Conditions 

 Mainline/Ramps/Frontage Rds

 Weather Conditions

 Road Conditions

 Accident Type 

 Severity  Multi-Vehicle  Location 

With Road Treatment:      0

Injury:   0.44
Fatal:   1.65

Total:   1.33

 Accident Rates 

PDO:   0.88 MVMT
MVMT
100 MVMT

MVMT

M:      0 N:      0

 Ramps

 Frontage Roads

Page 1Any intentional or inadvertant release of this data or any data derived from
its use shall not constitute a waiver of privilege pursuant to 23 USC 409.

ADT:   5460 Length:151.45WHI:  -0.44 Coris File: tcoris2000.dbfWeighted Average Accident Rate:   3.62



Visual FoxPro Colorado Department of Transportation
Transportation Safety and Traffic Engineering

Accident Detailed Summary Report

Highway:  50B Begin:316.00 End:467.58 From:10/01/1995 To:09/30/200050Z/47A/10A

North:    264
Northeast:      2

East:    756
Southeast:      1

South:    173
Southwest:      3

West:    773

Unknown:     43

Total:   2015

Northwest:      0

Passenger Car/Van:   1142
Passenger Car/Van w/Trl:      9

Pickup Truck/Utility Van:    504
Pickup Truck/Utility Van w/Trl:     76

Unknown:     44

Total:   2015

Truck 10k lbs or Less:     15
Trucks > 10k lbs/Bus > 15 People:    155

Motorhome:      5

School Bus < 15 People:      1
Non School Bus < 15 People:      0

Motorcycle:     13

Motorized Bicycle:      0
Farm Equipment:      3

Hit and Run - Unknown:     39
Other:      7

Bicycle: 2

 Vehicle Type  Veh 1  Veh 2  Veh 3 

   647
     4

   266
    29

    64

  1112

    12
    65

     9

     0
     1

     6

     0
     2
     1
     4

2

    44
     0

    18
     1

    26

    95

     3
     1

     1

     1
     0

     0

     0
     0
     0
     0

0

 Direction

   130
     2

   423
     0

   115
     2

   378

    61

  1112

     1

    15
     1

    20
     0
     7
     0

    25

    27

    95

     0

No Apparent Contributing Factor:   1317
Asleep at the Wheel:    109

Illness:     18
Distracted by Passenger:     21

Unknown:    124

Total:   2015

Driver Inexperience:    122
Driver Fatigue:      8

Driver Emotionally Upset:      8

Driver Preoccupied:    200
Driver Unfamilar with Area:     78

Evading Law Enforcement Officier:      4
Physical Disability: 6

 Contributing Factor

   977
     1
     0
     1

   104

  1112

     7
     0

     0

    15
     7

     0
0

    62
     0
     0
     0

    31

    95

     2
     0

     0

     0
     0

     0
0

No Impairment Suspected:   1682
Alcohol Involved:    147

RX Drugs or Medication Involved:      9
Illegal Drugs Involved:      3

Alcohol and Drugs Involved:      5
Driver/Pedestrian not Observed:     54

Unknown:    115

Total:   2015

 Condition of Driver

   972
    10
     1
     0
     0
     6

   123

  1112

    62
     1
     0
     0
     0
     0

    32

    95

 Veh 1  Veh 2  Veh 3 

 Veh 1  Veh 2  Veh 3  Veh 1  Veh 2  Veh 3 

Going Straight:   1289
Slowing:     45

Stopped in Traffic:     16
Making Right Turn:     84

Unknown:     49

Total:   2015

Making Left Turn:    267
Making U-Turn:     15

Enter/Leave Parked Position:      5

Passing:     57
Backing:     30

Starting in Traffic:     25

Changing Lanes:     75
Avoiding Object in Road:     12

Weaving:     14
Other:     27

Parked: 5

 Vehicle Movement  Veh 1  Veh 2  Veh 3 

   633
    64

   194
    27

    64

  1112

    82
     1

     3

    11
     1

     4

    10
     6
     0
     6

6

    31
     6

    28
     0

    28

    95

     1
     0

     0

     1
     0

     0

     0
     0
     0
     0

0

Page 2Any intentional or inadvertant release of this data or any data derived from
its use shall not constitute a waiver of privilege pursuant to 23 USC 409.

ADT:   5460 Length:151.45WHI:  -0.44 Coris File: tcoris2000.dbfWeighted Average Accident Rate:   3.62
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General Accident Summary Report

Highway:  50B Begin:316.00 End:467.58 From:10/01/1995 To:09/30/199650Z/47A/10A

PDO:    223
INJ:    113

FAT:      5

Total:    341

One Vehicle:    151
Two Vehicles:    173

Three or More:     16
Unknown:      1

:Killed     5
:Injured   181

On Road:    228

Other Non Collision:     13
Pedestrians:      3

Broadside:     37
Head On:      4
Rear End:     70

Sideswipe (Same):     26
Sideswipe (Opposite):      7

Approach Turn:     13
Overtaking Turn:     17

Parked Motor Vehicle:      8
Railway Vehicle:      0

Wild Animal:     17

Other Objects:      5
Unknown:      0

Total:    341

Total:    341

Bicycles:      2
Domestic Animal:      5

Fixed Objects:     89

Off Road:    113
Unknown:      0

Total:    341

Overturning:     25

Daylight:    219
Dawn or Dusk:     13
Dark - Lighted:     41

Dark - Unlighted:     64
Unknown:      4

Total:    341

None:    284
Rain:      9

Snow/Sleet/Hail:     35
Fog:      2

Unknown:      6

Total:    341

Dust:      0
Wind:      5

Dry:    276
Wet:     12

Muddy:      0
Snowy:     13

Unknown:      4

Total:    341

Icy:     31
Slushy:      4

Foreign Material:      1
With Road Treatment:      0

Mainline:    340
Ramps:      1

Unknown:      0

Total:    341

Passenger Car/Van:    204
Passenger Car/Van w/Trl:      1

Pickup Truck/Utility Van:     82
Pickup Truck/Utility Van w/Trl:      7

Unknown:     13

Total:    341

Truck 10k lbs or Less:      2
Trucks > 10k lbs/Busses > 15 People:     26

Motorhome:      2

School Bus < 15 People:      1
Non School Bus < 15 People:      0

Motorcycle:      1

Motorized Bicycle:      0
Farm Equipment:      0

Hit and Run - Unknown:      0
Other:      2

Bicycle: 0

 Number of Vehicles  Severity  Location 

 Accident Type 

 Road Conditions 

 Weather Conditions  Lighting Conditions  Mainline/Ramps/Frontage Rds

 Vehicle Types  Vehicle 1  Vehicle 2  Vehicle 3 

   104
     0

    40
     7

    27

Total:    190

     1
     9

     1

     0
     0

     0

     0
     0
     0
     1

0

     8
     0
     5
     0

     3

Total:     17

     0
     0

     0

     1
     0

     0

     0
     0
     0
     0

0

INJ:   0.40
FAT:   1.79 Total:   1.22

 Accident Rates 
PDO:   0.80

Frontage Roads:      0

** 100 MVMT
*  MVMT*

*
** *

Page 1Any intentional or inadvertant release of this data or any data derived from
its use shall not constitute a waiver of privilege pursuant to 23 USC 409.

ADT:   5051 Length:151.45WHI:  -0.77 Coris File: tcoris1997.dbfWeighted Average Accident Rate:   3.63
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General Accident Summary Report

Highway:  50B Begin:316.00 End:467.58 From:10/01/1996 To:09/30/199750Z/47A/10A

PDO:    280
INJ:    128

FAT:      5

Total:    413

One Vehicle:    185
Two Vehicles:    200

Three or More:     24
Unknown:      4

:Killed     9
:Injured   198

On Road:    266

Other Non Collision:     15
Pedestrians:      4

Broadside:     49
Head On:      5
Rear End:     81

Sideswipe (Same):     26
Sideswipe (Opposite):      7

Approach Turn:     19
Overtaking Turn:     24

Parked Motor Vehicle:      6
Railway Vehicle:      0

Wild Animal:     23

Other Objects:      6
Unknown:      2

Total:    413

Total:    413

Bicycles:      0
Domestic Animal:      4

Fixed Objects:    108

Off Road:    144
Unknown:      3

Total:    413

Overturning:     34

Daylight:    263
Dawn or Dusk:     16
Dark - Lighted:     54

Dark - Unlighted:     76
Unknown:      4

Total:    413

None:    339
Rain:     14

Snow/Sleet/Hail:     49
Fog:      2

Unknown:      3

Total:    413

Dust:      0
Wind:      6

Dry:    319
Wet:     20

Muddy:      0
Snowy:      9

Unknown:      8

Total:    413

Icy:     53
Slushy:      2

Foreign Material:      2
With Road Treatment:      0

Mainline:    410
Ramps:      3

Unknown:      0

Total:    413

Passenger Car/Van:    240
Passenger Car/Van w/Trl:      1

Pickup Truck/Utility Van:    105
Pickup Truck/Utility Van w/Trl:     17

Unknown:      7

Total:    413

Truck 10k lbs or Less:      0
Trucks > 10k lbs/Busses > 15 People:     28

Motorhome:      3

School Bus < 15 People:      0
Non School Bus < 15 People:      0

Motorcycle:      1

Motorized Bicycle:      0
Farm Equipment:      0

Hit and Run - Unknown:     11
Other:      0

Bicycle: 0

 Number of Vehicles  Severity  Location 

 Accident Type 

 Road Conditions 

 Weather Conditions  Lighting Conditions  Mainline/Ramps/Frontage Rds

 Vehicle Types  Vehicle 1  Vehicle 2  Vehicle 3 

   142
     0

    46
     9

     8

Total:    228

     3
    16

     2

     0
     0

     1

     0
     1
     0
     0

0

     9
     0
     5
     0

    11

Total:     28

     2
     0

     1

     0
     0

     0

     0
     0
     0
     0

0

INJ:   0.44
FAT:   1.71 Total:   1.41

 Accident Rates 
PDO:   0.96

Frontage Roads:      0

** 100 MVMT
*  MVMT*

*
** *

Page 1Any intentional or inadvertant release of this data or any data derived from
its use shall not constitute a waiver of privilege pursuant to 23 USC 409.

ADT:   5295 Length:151.45WHI:  -0.54 Coris File: tcoris1998.dbfWeighted Average Accident Rate:   3.72



Visual FoxPro Colorado Department of Transportation
Transportation Safety and Traffic Engineering

General Accident Summary Report

Highway:  50B Begin:316.00 End:467.58 From:10/01/1997 To:09/30/199850Z/47A/10A

PDO:    294
INJ:    150

FAT:      6

Total:    450

One Vehicle:    215
Two Vehicles:    222

Three or More:     11
Unknown:      2

:Killed     6
:Injured   251

On Road:    294

Other Non Collision:     11
Pedestrians:      0

Broadside:     62
Head On:      5
Rear End:     83

Sideswipe (Same):     28
Sideswipe (Opposite):      4

Approach Turn:     21
Overtaking Turn:     17

Parked Motor Vehicle:      5
Railway Vehicle:      0

Wild Animal:     39

Other Objects:      7
Unknown:      2

Total:    450

Total:    450

Bicycles:      0
Domestic Animal:     11

Fixed Objects:    114

Off Road:    154
Unknown:      2

Total:    450

Overturning:     41

Daylight:    283
Dawn or Dusk:     25
Dark - Lighted:     32

Dark - Unlighted:    100
Unknown:     10

Total:    450

None:    349
Rain:     11

Snow/Sleet/Hail:     53
Fog:      7

Unknown:     10

Total:    450

Dust:      0
Wind:     20

Dry:    339
Wet:     26

Muddy:      0
Snowy:     10

Unknown:     22

Total:    450

Icy:     48
Slushy:      5

Foreign Material:      0
With Road Treatment:      0

Mainline:    449
Ramps:      1

Unknown:      0

Total:    450

Passenger Car/Van:    269
Passenger Car/Van w/Trl:      0

Pickup Truck/Utility Van:    105
Pickup Truck/Utility Van w/Trl:     17

Unknown:      5

Total:    450

Truck 10k lbs or Less:      4
Trucks > 10k lbs/Busses > 15 People:     36

Motorhome:      0

School Bus < 15 People:      0
Non School Bus < 15 People:      0

Motorcycle:      4

Motorized Bicycle:      0
Farm Equipment:      1

Hit and Run - Unknown:      8
Other:      1

Bicycle: 0

 Number of Vehicles  Severity  Location 

 Accident Type 

 Road Conditions 

 Weather Conditions  Lighting Conditions  Mainline/Ramps/Frontage Rds

 Vehicle Types  Vehicle 1  Vehicle 2  Vehicle 3 

   133
     0

    65
     5

     8

Total:    235

     2
    18

     0

     0
     0

     3

     0
     0
     0
     1

0

     7
     0
     3
     0

     3

Total:     13

     0
     0

     0

     0
     0

     0

     0
     0
     0
     0

0

INJ:   0.49
FAT:   1.96 Total:   1.47

 Accident Rates 
PDO:   0.96

Frontage Roads:      0

** 100 MVMT
*  MVMT*

*
** *

Page 1Any intentional or inadvertant release of this data or any data derived from
its use shall not constitute a waiver of privilege pursuant to 23 USC 409.

ADT:   5529 Length:151.45WHI:  -0.13 Coris File: tcoris1999.dbfWeighted Average Accident Rate:   3.62



Visual FoxPro Colorado Department of Transportation
Transportation Safety and Traffic Engineering

General Accident Summary Report

Highway:  50B Begin:316.00 End:467.58 From:10/01/1998 To:09/30/199950Z/47A/10A

PDO:    262
INJ:    145

FAT:      7

Total:    414

One Vehicle:    180
Two Vehicles:    212

Three or More:     21
Unknown:      1

:Killed     8
:Injured   252

On Road:    298

Other Non Collision:     13
Pedestrians:      3

Broadside:     58
Head On:      5
Rear End:     82

Sideswipe (Same):     19
Sideswipe (Opposite):      4

Approach Turn:     29
Overtaking Turn:     16

Parked Motor Vehicle:      6
Railway Vehicle:      0

Wild Animal:     30

Other Objects:      8
Unknown:      1

Total:    414

Total:    414

Bicycles:      3
Domestic Animal:     17

Fixed Objects:    100

Off Road:    112
Unknown:      4

Total:    414

Overturning:     20

Daylight:    259
Dawn or Dusk:     11
Dark - Lighted:     35

Dark - Unlighted:     96
Unknown:     13

Total:    414

None:    351
Rain:     15

Snow/Sleet/Hail:     21
Fog:      1

Unknown:     13

Total:    414

Dust:      0
Wind:     13

Dry:    349
Wet:     18

Muddy:      4
Snowy:      7

Unknown:     16

Total:    414

Icy:     15
Slushy:      5

Foreign Material:      0
With Road Treatment:      0

Mainline:    410
Ramps:      3

Unknown:      1

Total:    414

Passenger Car/Van:    227
Passenger Car/Van w/Trl:      5

Pickup Truck/Utility Van:     90
Pickup Truck/Utility Van w/Trl:     17

Unknown:      8

Total:    414

Truck 10k lbs or Less:      8
Trucks > 10k lbs/Busses > 15 People:     43

Motorhome:      0

School Bus < 15 People:      0
Non School Bus < 15 People:      0

Motorcycle:      3

Motorized Bicycle:      0
Farm Equipment:      0

Hit and Run - Unknown:     10
Other:      2

Bicycle: 1

 Number of Vehicles  Severity  Location 

 Accident Type 

 Road Conditions 

 Weather Conditions  Lighting Conditions  Mainline/Ramps/Frontage Rds

 Vehicle Types  Vehicle 1  Vehicle 2  Vehicle 3 

   143
     0

    57
     5

     9

Total:    234

     2
     9

     3

     0
     0

     2

     0
     0
     1
     1

2

     9
     0
     3
     1

     7

Total:     22

     1
     1

     0

     0
     0

     0

     0
     0
     0
     0

0

INJ:   0.48
FAT:   2.32 Total:   1.37

 Accident Rates 
PDO:   0.87

Frontage Roads:      0

** 100 MVMT
*  MVMT*

*
** *

Page 1Any intentional or inadvertant release of this data or any data derived from
its use shall not constitute a waiver of privilege pursuant to 23 USC 409.

ADT:   5460 Length:151.45WHI:  -0.23 Coris File: tcoris2000.dbfWeighted Average Accident Rate:   3.62



Visual FoxPro Colorado Department of Transportation
Transportation Safety and Traffic Engineering

General Accident Summary Report

Highway:  50B Begin:316.00 End:467.58 From:10/01/1999 To:09/30/200050Z/47A/10A

PDO:    273
INJ:    122

FAT:      2

Total:    397

One Vehicle:    172
Two Vehicles:    210

Three or More:     15
Unknown:      0

:Killed     2
:Injured   202

On Road:    283

Other Non Collision:     14
Pedestrians:      0

Broadside:     44
Head On:      3
Rear End:     78

Sideswipe (Same):     26
Sideswipe (Opposite):      6

Approach Turn:     20
Overtaking Turn:     20

Parked Motor Vehicle:     11
Railway Vehicle:      0

Wild Animal:     36

Other Objects:     10
Unknown:      1

Total:    397

Total:    397

Bicycles:      3
Domestic Animal:     14

Fixed Objects:     95

Off Road:    113
Unknown:      1

Total:    397

Overturning:     16

Daylight:    241
Dawn or Dusk:     21
Dark - Lighted:     38

Dark - Unlighted:     94
Unknown:      3

Total:    397

None:    354
Rain:     12

Snow/Sleet/Hail:     24
Fog:      1

Unknown:      3

Total:    397

Dust:      0
Wind:      3

Dry:    339
Wet:     17

Muddy:      0
Snowy:      5

Unknown:      4

Total:    397

Icy:     27
Slushy:      3

Foreign Material:      0
With Road Treatment:      2

Mainline:    393
Ramps:      4

Unknown:      0

Total:    397

Passenger Car/Van:    202
Passenger Car/Van w/Trl:      2

Pickup Truck/Utility Van:    122
Pickup Truck/Utility Van w/Trl:     18

Unknown:     11

Total:    397

Truck 10k lbs or Less:      1
Trucks > 10k lbs/Busses > 15 People:     22

Motorhome:      0

School Bus < 15 People:      0
Non School Bus < 15 People:      0

Motorcycle:      4

Motorized Bicycle:      0
Farm Equipment:      2

Hit and Run - Unknown:     10
Other:      2

Bicycle: 1

 Number of Vehicles  Severity  Location 

 Accident Type 

 Road Conditions 

 Weather Conditions  Lighting Conditions  Mainline/Ramps/Frontage Rds

 Vehicle Types  Vehicle 1  Vehicle 2  Vehicle 3 

   125
     4

    58
     3

    12

Total:    225

     4
    13

     3

     0
     1

     0

     0
     1
     0
     1

0

    11
     0
     2
     0

     2

Total:     15

     0
     0

     0

     0
     0

     0

     0
     0
     0
     0

0

INJ:   0.40
FAT:   0.66 Total:   1.31

 Accident Rates 
PDO:   0.90

Frontage Roads:      0

** 100 MVMT
*  MVMT*

*
** *

Page 1Any intentional or inadvertant release of this data or any data derived from
its use shall not constitute a waiver of privilege pursuant to 23 USC 409.

ADT:   5460 Length:151.54WHI:  -0.79 Coris File: tcoris2000.dbfWeighted Average Accident Rate:   3.62
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Visual FoxPro Colorado Department of Transportation
Transportation Safety and Traffic Engineering

Benefit Cost (B/C) Calculations

Highway:  50B Begin:433.00 End:437.12 From:10/01/1995 To:09/30/2000

PDO:    201

FAT:      0
INJ:     68

Benefit Cost Ratio Calculations

Weighted PDO:  49.37

Weighted FAT:   0.00
Weighted INJ:  16.70

 30%

 30%
 30%

:ARF for PDO

:ARF for FAT
:ARF for INJ

B/C Weighted Year Factor:  5.00  30% :Weighted ARF

Cost of PDO: $      6,500

Cost of FAT: $  1,000,000
Cost of INJ: $     35,300

Interest Rate:   5%

Service Life:  20
CRF: 0.080
AMC: $          0

Cost: $ 20,000,000
From: 10/01/1995

To: 09/30/2000 Days:   1827

Benefit Cost Ratio:      0.17

Special Notes:
Type of Improvement: divided 4-lane bypass (alt. truck route) at Lamar

ADT Growth Factor:  2.0%

Accidents Projected Accidents and Reduction Factors Other Information

Page 1Any intentional or inadvertant release of this data or any data derived from
its use shall not constitute a waiver of privilege pursuant to 23 USC 409.

Benefit Cost Ratio:      0.17 Cost: $ 20,000,000 Service Life:  20



Visual FoxPro Colorado Department of Transportation
Transportation Safety and Traffic Engineering

Benefit Cost (B/C) Calculations

Highway:  50B Begin:433.00 End:437.12 From:10/01/1995 To:09/30/2000

PDO:     43

FAT:      0
INJ:      7

Benefit Cost Ratio Calculations

Weighted PDO:  10.56

Weighted FAT:   0.00
Weighted INJ:   1.72

 40%

 40%
 40%

:ARF for PDO

:ARF for FAT
:ARF for INJ

B/C Weighted Year Factor:  5.00  40% :Weighted ARF

Cost of PDO: $      6,500

Cost of FAT: $  1,000,000
Cost of INJ: $     35,300

Interest Rate:   5%

Service Life:  20
CRF: 0.080
AMC: $          0

Cost: $  4,000,000
From: 10/01/1995

To: 09/30/2000 Days:   1827

Benefit Cost Ratio:      0.16

Special Notes:
Type of Improvement: Divided 4-lane bypass (alt. truck route) at Lamar

ADT Growth Factor:  2.0%

Accidents Projected Accidents and Reduction Factors Other Information

Page 1Any intentional or inadvertant release of this data or any data derived from
its use shall not constitute a waiver of privilege pursuant to 23 USC 409.

Benefit Cost Ratio:      0.16 Cost: $  4,000,000 Service Life:  20



Visual FoxPro Colorado Department of Transportation
Transportation Safety and Traffic Engineering

Benefit Cost (B/C) Calculations

Highway:  50B Begin:433.00 End:437.12 From:10/01/1995 To:09/30/2000

PDO:     43

FAT:      0
INJ:      7

Benefit Cost Ratio Calculations

Weighted PDO:  10.56

Weighted FAT:   0.00
Weighted INJ:   1.72

 60%

 60%
 60%

:ARF for PDO

:ARF for FAT
:ARF for INJ

B/C Weighted Year Factor:  5.00  60% :Weighted ARF

Cost of PDO: $      6,500

Cost of FAT: $  1,000,000
Cost of INJ: $     35,300

Interest Rate:   5%

Service Life:  20
CRF: 0.080
AMC: $          0

Cost: $  4,000,000
From: 10/01/1995

To: 09/30/2000 Days:   1827

Benefit Cost Ratio:      0.24

Special Notes:
Type of Improvement: Divided 4-lane bypass (alt. truck route) at Lamar

ADT Growth Factor:  2.0%

Accidents Projected Accidents and Reduction Factors Other Information

Page 1Any intentional or inadvertant release of this data or any data derived from
its use shall not constitute a waiver of privilege pursuant to 23 USC 409.

Benefit Cost Ratio:      0.24 Cost: $  4,000,000 Service Life:  20
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